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timely notice of intent and extension 
request consistent with 98.234(f)(8)(ii) 
can automatically use best available 
monitoring method through June 30, 
2012, for the specific parameters 
identified in their notification of intent 
and best available monitoring methods 
request regardless of whether the best 
available monitoring methods request is 
ultimately approved. Owners or 
operators that submit a notice of intent 
but do not follow up with a best 
available monitoring methods request 
by March 30, 2012 cannot use best 
available monitoring methods in 2012. 
For 2012, when an owner or operator 
has submitted a notice of intent and a 
subsequent best available monitoring 
method extension request, use of best 
available monitoring methods will be 
valid, upon approval by the 
Administrator, until the date indicated 
in the approval or until December 31, 
2012, whichever is earlier. For reporting 
years after 2012, a new request to use 
best available monitoring methods must 
be submitted by June 30th of the year 
prior to the reporting year for which use 
of best available monitoring methods is 
sought. 

[FR Doc. 2013-10184 Filed 4-30-13; 8:45 am] 

BILLING CODE 6560-50-P 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 180 

[EPA-HQ-OPP-2012-0132; FRL-9384-3] 

Glyphosate; Pesticide Tolerances 

AGENCY: Environ_mental Protection 
Agency (EPA). 

ACTION: Final rule. 

SUMMARY: This regulation establishes 
tolerances for residues of glyphosate in 
or on multiple commodities which are 
identified and discussed later in this 
document. Interregional Research 
Project Number 4 (IR-4) requested these 
tolerances under the Federal Food, 
Drug, and Cosmetic Act (FFDCA). 

DATES: This regulation is effective May 
1, 2013. Objections and requests for 
hearings must be received on or before 
July 1, 2013, and must be filed in 
accordance with the instructions 
provided in 40 CFR part 178 (see also 
Unit LC. of the SUPPLEMENTARY 
INFORMATION). 

ADDRESSES: The docket for this action, 
identified by docket identification (ID) 
number EPA-HQ-OPP-2012-0132, is 
available at http://www.regulations.gov 
or at the Office of Pesticide Programs 
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Regulatory Public Docket (OPP Docket) 
in the Environmental Protection Agency 
Docket Center (EPA/DC), EPA West 
Bldg., Rm. 3334, 1301 Constitution Ave. 
NW., Washington, DC 20460-0001. The 
Public Reading Room is open from 8:30 
a.m. to 4:30 p.m., Monday through 
Friday, excluding legal holidays. The 
telephone number for the Public 
Reading Room is (202) 566-1744, and 
the telephone number for the OPP 
Docket is (703) 305-5805. Please review 
the visitor instructions and additional 
information about the docket available 
at http://www.epa.gov/dockets. 

FOR FURTHER INFORMATION CONTACT: 

Andrew Ertman, Registration Division, 
Office of Pesticide Programs, 
Environmental Protection Agency, 1200 
Pennsylvania Ave. NW., Washington, 
DC 20460-0001; telephone number: 
(703) 308-9367; email address: 
ertman.andrew~epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. The following 
list of North American Industrial 
Classification System (NAICS) codes is 
not intended to be exhaustive, but rather 
provides a guide to help readers 
determine whether this document 
applies to them. Potentially affected 
entities may include: 

¯ Crop production (NAICS code 111). 
¯ Animal production (NAICS code 

112). 
¯ Food manufacturing (NAICS code 

311). 
¯ Pesticide manufacturing (NAICS 

code 32532). 

B. How can I get electronic access to 
other related information ? 

You may access a frequently updated 
electronic version of EPA’s tolerance 
regulations at 40 CFR part 180 through 
the Government Printing Office’s e-CFR 
site at http://www.ecfr.gov/cgi-bin/text- 
idx?&c=ecfr&tpl=/ecfrbrowse/Title40/ 
40tab_O2.tpl. 

C. How can I f!le an objection or hearing 
request? 

Under FFDCA section 408(g), 21 
U.S.C. 346a, any person may file an 
objection to any aspect of this regulation 
and may also request a hearing on those 
objections. You must file your objection 
or request a hearing on this regulation 
in accordance with the instructions 
provided in 40 CFR part 178. To ensure 
proper receipt by EPA, you must 
identify docket ID number EPA-HQ- 

OPP-2012-0132 in the subject line on 
the first page of your submission. All 
objections and requests for a hearing 
must be in writing, and must be 
received by the Hearing Clerk on or 
before July 1, 2013. Addresses for mail 
and hand delivery of objections and 
hearing requests are provided in 40 CFR 
178.25(b). 

In addition to filing an objection or 
hearing request with the Hearing Clerk 
as described in 40 CFR part 178, please 
submit a copy of the filing (excluding 
any Confidential Business Information 
(CBI)) for inclusion in the public docket. 
Information not marked confidential 
pursuant to 40 CFR part 2 may be 
disclosed publicly by EPA without prior 
notice. Submit the non-CBI copy of your 
objection or hearing request, identified 
by docket ID number EPA-HQ-OPP- 
2012-0132, by one of the following 
methods: 

¯ Federal eBulemaking Portal: http:// 
www.regulations.gov. Follow the online 
instructions for submitting comments. 
Do not submit electronically any 
information you consider to be 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. 

¯ Mail: OPP Docket, Environmental 
Protection Agency Docket Center (EPA/ 
DC), (28221T), 1200 Pennsylvania Ave. 
NW., Washington, DC 20460-0001. 

¯ Hand Delivery: To make special 
arrangements for hand delivery or 
delivery of boxed information, please 
follow the instructions at http:// 
www.epa.gov/dockets/contacts.html. 

Additional instructions on commenting 
or visiting the docket, along with more 
information about dockets generally, is 
available at http://www.epa.gov/ 
dockets. 

H. Summary of Petitioned-For 
Tolerance 

In the Federal Register of May 2, 2012 
(77 FR 25954) (FRL-9346-1), EPA 
issued a document pursuant to FFDCA 
section 408(d)(3), 21 U.S.C. 346a(d)(3), 
announcing the filing of a pesticide 
petition (PP 2E7979) by IR-4, 500 
College Rd. East, Suite 201 W, 
Princeton, NJ 08540. The petition 
requested that 40 CFR 180.364 be 
amended by establishing tolerances for 
residues of the herbicide glyphosate 
N-(phosphonomethyl) glycine in or on 
the raw agricultural commodity teff, 
forage and teff, hay at 100 parts per 
million (ppm) and oilseed crops, group 
20 at 40 ppm. The petition also 
requested amendments to the tolerances 
in 40 CFR 180.364 as follows: Vegetable, 
root and tuber, group 1, except sugar 
beet, from 0.2 ppm to 6.0 ppm; 
vegetable, bulb, group 3 at 0.2 ppm to 
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vegetable, bulb, group 3-07 at 0.2 ppm; 
okra at 0.5 ppm; vegetable, fruiting, 
group 8 at 0.1 ppm to vegetable, fruiting, 
group 8-10 at 0.1 ppm; fruit, citrus, 
group 10 at 0.5 ppm to fruit, citrus, 
group 10-10 at 0.5 ppm; fruit, pome, 
group 11 at 0.2 ppm to fruit, pome, 
group 11-10 at 0.2 ppm; cranberry, 
grape, juneberry, kiwifruit, lingonberry, 
salal, strawberry, and berry group 13 at 
0.2 ppm to berry and small fruit, group 
13-07 at 0.2 ppm. That document 
referenced a summary of the petition 
prepared by Monsanto, the registrant, 
which is available in the docket at 
http://www.regulations.gov. There were 
no comments received in response to 
the notice of filing. 

Based upon review of the data 
supporting the petition, EPA has 
modified the levels at which tolerances 
are being established for some 
commodities as well as the crops for 
which tolerances are being established. 
The reason for these changes is 
explained in Unit IV.C. 

III. Aggregate Risk Assessment and 
Determination of Safety 

Section 408(b)(2)(A)(i) of FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is "safe." 
Section 408(b)(2)(A)(ii) of FFDCA 
defines "safe" to mean that "there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information." This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of FFDCA requires EPA to 
give special consideration to exposure 
of infants and children to the pesticide 
chemical residue in establishing a 
tolerance and to "ensure that there is a 
reasonable certainty that no harm will 
result to infants and children from 
aggregate exposure to the pesticide 
chemical residue .... " 

Consistent with FFDCA section 
408(b)(2)(D), and the factors specified in 
FFDCA section 408(b)(2)(D), EPA has 
reviewed the available scientific data 
and other relevant information in 
support of this action. EPA has 
sufficient data to assess the hazards of 
and to make a determination on 
aggregate exposure for glyphosate 
including exposure resulting from the 
tolerances established by this action. 
EPA’s assessment of exposures and risks 
associated with glyphosate follows. 

A. Toxicological Profile 

EPA has evaluated the available 
toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. 

A chronic feeding/carcinogenicity 
study in rats found no systemic effects 
in any of the parameters examined 
(body weight, food consumption, 
clinical signs, mortality, clinical 
pathology, organ weights, and 
histopathology). A second chronic 
feeding/carcinogenicity study in rats 
tested at higher dietary levels, and a 
lowest-observed-adverse-effect level 
(LOAEL) was identified at 20,000 ppm 
(approximately 940 milligram/kilogram/ 
day (mg/kg/day)) based on decreased 
body-weight gains in females and 
increased incidence of cataracts and 
lens abnormalities, decreased urinary 
pH, increased absolute liver weight, and 
increased relative liver weight/brain 
weight in males. No evidence of 
carcinogenicity was found in mice or 
rats. In a chronic toxicity study in dogs, 
no systemic effects were found in 
examined parameters. 

There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-mg/ 
kg/day level (highest dose tested (HDT)); 
however, a 2-generation reproductive 
study on rats did not observe the same 
effect at the 1,500 mg/kg/day level 
(HDT), nor were any adverse 
reproductive effects observed at any 
dose level. A clear NOAEL was 
established and the chronic reference 
dose (cRfD) was set at a level well below 
this effect. Neurotoxicity has not been 
observed in any of the acute, 
subchronic, chronic, developmental, or 
reproductive studies performed with 
glyphosate. 

Neurotoxicity screening battery tests 
and an immunotoxicity study have been 
submitted to the Agency. Given the 
timing of the submission of these 
studies, the Agency has conducted 
preliminary reviews of these studies. 
The preliminary reviews show no 
effects up to the HDT for both the acute 
and subchronic durations for the 
neurotoxicity studies and no effects up 
to the HDT in the immunotoxicity 
study. EPA does not believe that further 
review will result in different 

conclusions concerning the neurotoxic 
or immunotoxic potential of glyphosate. 

Specific information on the studies 
received and the nature of the adverse 
effects caused by glyphosate as well as 
the NOAEL and the LOAEL from the 
toxicity studies can be found at http:// 
www.regulations.gov in the document 
entitled "Glyphosate. Section 3 
Registration Concerning the Application 
of Glyphosate to Carrots, Sweet Potato, 
Teff, and Oilseeds (Crop Group (CG) 20) 
and to Update the CG Definitions for 
Bulb Vegetable (CG 3-07), Fruiting 
Vegetable (CG 8-10), Citrus Fruit (CG 
10-10), Pome Fruit (CG 11-10), and 
Berry (CG 13-07). Human-Health Risk 
Assessment" on pp. 26-28 in docket ID 
numb er EPA-HQ-OPP-2012-0132. 

B. Toxicological Points of Departure/ 
Levels of Concern 

Once a pesticide’s toxicological 
profile is determined, EPA identifies 
toxicological points of departure (POD) 
and levels of concern to use in 
evaluating the risk posed by human 
exposure to the pesticide. For hazards 
that have a threshold below which there 
is no appreciable risk, the toxicological 
POD is used as the basis for derivation 
of reference values for risk assessment. 
PODs are developed based on a careful 
analysis of the doses in each 
toxicological study to determine the 
dose at which no adverse effects are 
observed (the NOAEL) and the lowest 
dose at which adverse effects of concern 
are identified (the LOAEL). Uncertainty/ 
safety factors are used in conjunction 
with the POD to calculate a safe 
exposure level--generally referred to as 
a population-adjusted dose (PAD) or a 
RiD--and a safe margin of exposure 
(MOE). For non-threshold risks, the 
Agency assumes that any amount of 
exposure will lead to some degree of 
risk. Thus, the Agency estimates risk in 
terms of the probability of an occurrence 
of the adverse effect expected in a 
lifetime. For more information on the 
general principles EPA uses in risk 
characterization and a complete 
description of the risk assessment 
process, see http://www.epa.gov/ 
pesticides/factsheets/riskassess.htm. 

A summary of the toxicological 
endpoints for glyphosate used for 
human risk assessment is discussed in 
Unit III.B. of the final rule published in 
the Federal Register of April 8, 2011 (76 
FR 19701) (FRL-8866-8). 

C. Exposure Assessment 

1. Dietary exposure from food and 
feed uses. In evaluating dietary 
exposure to glyphosate, EPA considered 
exposure under the petitioned-for 
tolerances as well as all existing 
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glyphosate tolerances in 40 CFR 
180.364. EPA assessed dietary 
exposures from glyphosate in food as 
follows: 

i. Acute exposure. Quantitative acute 
dietary exposure and risk assessments 
are performed for a food-use pesticide, 
if a toxicological study has indicated the 
possibility of an effect of concern 
occurring as a result of a 1-day or single 
exposure. 

No such effects were identified in the 
toxicological studies for glyphosate; 
therefore, a quantitative acute dietary 
exposure assessment is unnecessary. 

ii. Chronic exposure. In conducting 
the chronic dietary exposure assessment 
EPA used food consumption 
information from the United States 
Department of Agriculture {USDA} 
National Health and Nutrition 
Examination Survey, What We Eat in 
America, {NHANES/WWEIA}. This 
dietary survey was conducted from 2003 
to 2008. As to residue levels in food, 
EPA assumed tolerance level residues 
and 100 percent crop treated {PCT} for 
both proposed and existing 
commodities. 

iii. Cancer. Based on the data 
summarized in Unit III.A., EPA has 
concluded that glyphosate does not pose 
a cancer risk to humans. Therefore, a 
dietary exposure assessment for the 
purpose of assessing cancer risk is 
unnecessary. 

iv. Anticipated residue and percent 
crop treated (PCT) information. EPA did 
not use anticipated residue and/or PCT 
information in the dietary assessment 
for glyphosate. Tolerance level residues 
and/or 100 PCT were assumed for all 
food commodities. 

2. Dietary exposure from drinking 
water. The Agency used both a 
screening level water exposure model 
(surface water) as well as monitoring 
data (ground water) in the dietary 
exposure analysis and risk assessment 
for glyphosate in drinking water. The 
simulation model takes into account 
data on the physical, chemical, and fate/ 
transport characteristics of glyphosate. 
Further information regarding EPA 
drinking water models used in pesticide 
exposure assessment can be found at 
http://www.epa.gov/oppefedl/models/ 
water/index.htm. 

Based on the Pesticide Root Zone 
Model/Exposure Analysis Modeling 
System (PRZM/EXAMS} and monitoring 
data from the National Water-Quality 
Assessment Program (NAWQA}, the 
estimated drinking water concentrations 
(EDWCs} of glyphosate for chronic 
exposures are estimated to be 8.11 parts 
per billion (ppb} for surface water and 
2.03 ppb for ground water. 

Modeled estimates of drinking water 
concentrations were directly entered 
into the dietary exposure model. For 
chronic dietary risk assessment, the 
water concentration of value 8.11 ppb 
was used to assess the contribution to 
drinking water. 

3. From non-dietary exposure. The 
term "residential exposure" is used in 
this document to refer to non- 
occupational, non-dietary exposure 
{e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets}. 

Glyphosate is currently registered for 
the following uses that could result in 
residential exposures: Turf {including 
golf courses and residential lawns} and 
for aquatic application. EPA assessed 
residential exposure using the following 
assumptions: 

Based on the registered residential use 
patterns, there is a potential for short- 
term dermal and inhalation exposures to 
homeowners who mix and apply 
products containing glyphosate 
{residential handlers}. However, since 
short- and intermediate-term dermal or 
inhalation endpoints were not selected, 
a quantitative exposure risk assessment 
was not completed. 

Based on the registered use patterns, 
children 1-2 years old may have short- 
term post-application incidental oral 
exposures from hand-to-mouth behavior 
on treated lawns and swimmers {adults 
and children 3-6 years old} may have 
short-term post-application incidental 
oral exposures from aquatic uses. Based 
on the soil half-life for glyphosate, 
intermediate-term soil ingestion was 
also considered for children 1<2 years 
old. The incidental oral scenarios for the 
turf assessment {i.e., hand-to-mouth, 
object-to-mouth, and soil ingestion} 
should be considered inter-related and 
it is likely that they occur interspersed 
amongst each other across time. 
Combining these scenarios would be 
overly conservative because of the 
conservative nature of each individual 
assessment. Therefore, none of the 
incidental oral scenarios were 
combined. 

Further information regarding EPA 
standard assumptions and generic 
inputs for residential exposures may be 
found at http://www.epa.gov/pesticides/ 
trac/science/trac6aOS.pdf . 

4. Cumulative effects from substances 
with a common mechanism of toxicity. 
Section 408{b}{2}{D}{v} of FFDCA 
requires that, when considering whether 
to establish, modify, or revoke a 
tolerance, the Agency consider 
"available information" concerning the 
cumulative effects of a particular 
pesticide’s residues and "other 

substances that have a common 
mechanism of toxicity." 

EPA has not found glyphosate to 
share a common mechanism of toxicity 
with any other substances, and 
glyphosate does not appear to produce 
a toxic metabolite produced by other 
substances. For the purposes of this 
tolerance action, therefore, EPA has 
assumed that glyphosate does not have 
a common mechanism of toxicity with 
other substances. For information 
regarding EPA’s efforts to determine 
which chemicals have a common 
mechanism of toxicity and to evaluate 
the cumulative effects of such 
chemicals, see EPA’s Web site at 
http ://www.epa.gov/pesticides/ 
cumulative. 

D. Safety Factor for Infants and 
Children 

1. In general. Section 408(b)(2}(C} of 
FFDCA provides that EPA shall apply 
an additional tenfold (10X} margin of 
safety for infants and children in the 
case of threshold effects to account for 
prenatal and postnatal toxicity and the 
completeness of the database on toxicity 
and exposure unless EPA determines 
based on reliable data that a different 
margin of safety will be safe for infants 
and children. This additional margin of 
safety is commonly referred to as the 
Food Quality Protection Act Safety 
Factor (FQPA SF}. In applying this 
provision, EPA either retains the default 
value of 10X, or uses a different 
additional SF when reliable data 
available to EPA support the choice of 
a different factor. 

2. Prenatal and postnatal sensitivity. 
There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-rag/ 
kg/day level (HDT}; however, a 2- 
generation reproductive study on rats 
did not observe the same effect at the 
1,500 mg/kg/day level (HDT}, nor were 
any adverse reproductive effects 
observed at any dose level A clear 
NOAEL was established and the cRfD 
was set at a level well below this effect. 
Therefore, the endpoints selected for 
risk assessment are protective of the 
effects seen in the 3-generation rat 
reproduction study. 

3. Conclusion. EPA has determined 
that reliable data show the safety of 
infants and children would be 
adequately protected if the FQPA SF 
were reduced to 1X. That decision is 
based on the following findings: 

i. The toxicity database for glyphosate 
is complete. 
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ii. There is no indication that 
glyphosate is a neurotoxic chemical and 
there is no need for a developmental 
neurotoxicity study or additional 
uncertainty factors (UFs) to account for 
neurotoxicity. 

iii. As discussed in Unit III.D.2., there 
is no evidence that glyphosate results in 
increased susceptibility in in utero rats 
or rabbits in the prenatal developmental 
studies. 

iv. There are no residual uncertainties 
identified in the exposure databases. 
The dietary food exposure assessments 
were performed based on 100 PCT and 
tolerance-level residues. EPA made 
conservative (protective) assumptions in 
the surface water modeling used to 
assess exposure to glyphosate in 
drinking water. EPA used similarly 
conservative assumptions to assess post- 
application incidental oral exposure of 
children. These assessments will not 
underestimate the exposure and risks 
posed by glyphosate. 

E. Aggregate Risks and Determination of 
Safety 

EPA determines whether acute and 
chronic dietary pesticide exposures are 
safe by comparing aggregate exposure 
estimates to the acute PAD (aPAD) and 
chronic PAD (cPAD). For linear cancer 
risks, EPA calculates the lifetime 
probability of acquiring cancer given the 
estimated aggregate exposure. Short-, 
intermediate-, and chronic-term risks 
are evaluated by comparing the 
estimated aggregate food, water, and 
residential exposure to the appropriate 
PODs to ensure that an adequate MOE 
exists. 

1. Acute risk. An acute aggregate risk 
assessment takes into account acute 
exposure estimates from dietary 
consumption of food and drinking 
water. No adverse effect resulting from 
a single oral exposure was identified 
and no acute dietary endpoint was 
selected. Therefore, glypyhosate is not 
expected to pose an acute risk. 

2. Chronic risk. Using the exposure 
assumptions described in this unit for 
chronic exposure, EPA has concluded 
that chronic exposure to glyphosate 
from food and water will utilize 13% of 
the cPAD for children 1-2 years old, the 
population group receiving the greatest 
exposure. Based on the explanation in 
Unit III.C.3., regarding residential use 
patterns, chronic residential exposure to 
residues of glyphosate is not expected. 

3. Short-term risk. Short-term 
aggregate exposure takes into account 
short-term residential exposure plus 
chronic exposure to food and water 
(considered to be a background 
exposure level). 

Glyphosate is currently registered for 
uses that could result in short-term 
residential exposure, and the Agency 
has determined that it is appropriate to 
aggregate chronic exposure through food 
and water with short-term residential 
exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for short-term 
exposures, EPA has concluded the 
combined short-term food, water, and 
residential exposures result in aggregate 
MOEs of 2,000 for the general U.S. 
population and 450 for children 1-2 
years old. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

4. Intermediate-term risk. 
Intermediate-term aggregate exposure 
takes into account intermediate-term 
residential exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level). 

Glyphosate is currently registered for 
uses that could result in intermediate- 
term residential exposure to children 1- 
2 years old, and the Agency has 
determined that it is appropriate to 
aggregate chronic exposure through food 
and water with intermediate-term 
residential exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for intermediate- 
term exposures, EPA has concluded that 
the combined intermediate-term food, 
water, and residential exposures result 
in an aggregate MOE of 770 for children 
1-2 years old, the population subgroup 
of concern. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

5. Aggregate cancer risk for U.S. 
population. Based on the lack of 
evidence of carcinogenicity in two 
adequate rodent carcinogenicity studies, 
glyphosate is not expected to pose a 
cancer risk to humans. 

6. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population or to infants and children 
from aggregate exposure to glyphosate 
residues. 

IV. Other Considerations 

A. Analytical Enforcement Methodology 

Adequate enforcement methodology 
(high-performance liquid 
chromatography (H~LC)) is available to 
enforce the tolerance expression. 

The method may be requested from: 
Chief, Analytical Chemistry Branch, 
Environmental Science Center, 701 
Mapes Rd., Ft. Meade, MD 20755-5350; 
telephone number: (410) 305-2905; 

email address: 
residuemethods@epa.gov. 

B. International Residue Limits 

In making its tolerance decisions, EPA 
seeks to harmonize U.S. tolerances with 
international standards whenever 
possible, consistent with U.S. food 
safety standards and agricultural 
practices. EPA considers the 
international maximum residue limits 
(MRLs) established by the Codex 
Alimentarius Commission (Codex), as 
required by FFDCA section 408(b)(4). 
The Codex Alimentarius is a joint 
United Nations Food and Agriculture 
Organization/World Health 
Organization food standards program, 
and it is recognized as an international 
food safety standards-setting 
organization in trade agreements to 
which the United States is a party. EPA 
may establish a tolerance that is 
different from a Codex MRL; however, 
FFDCA section 408(b)(4) requires that 
EPA explain the reasons for departing 
from the Codex level. 

The Codex has established MRLs for 
glyphosate in or on cotton seed at 40 
ppm, sunflower seed at 7 ppm, and rape 
seed at 20 ppm. The MRL for cotton 
seed is the same as the oilseed crop 
group tolerance and the MRL for rape 
seed is the same as the canola seed 
tolerance being established by this 
document. Based on the oilseed residue 
data, harmonization with the Codex 
sunflower seed tolerance is not possible. 

C. Revisions to Petitioned-For 
Tolerances 

The Agency has revised the 
petitioned-for tolerances as follows: 

The proposed increase in tolerance for 
vegetables, root and tuber, group 1, 
except sugar beet from 0.2 ppm to 6 
ppm cannot be done at this time due to 
inadequate residue data. Instead, the 
Agency is establishing individual 
tolerances for carrot at 5.0 ppm and 
sweet potato at 3.0 ppm and modifying 
the existing tolerance on vegetables, root 
and tuber, group 1, except sugar beet at 
0.20 ppm to read as "vegetables, root 
and tuber, group 1, except sugar beet, 
carrot, and sweet potato." 

The petition requested a tolerance at 
40 ppm on the oilseed group 20. In 
order to maintain harmonization with 
both Canada and Codex the Agency is 
establishing a tolerance on the oilseed 
crop group 20, except canola at 40 ppm 
and is maintaining the existing canola 
seed tolerance at 20 ppm. 

The petition requested that the 
current tolerance for vegetable, fruiting, 
group 8 be updated to the new 
vegetable, fruiting, group 8-10. Okra is 
part of the new crop group, however, 
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and the currently established tolerance 
in or on crop group 8 is 0.1 ppm, 
whereas the okra tolerance is 0.5 ppm. 
Due to this difference, the Agency is 
updating crop group 8 to read 
"vegetable, fruiting, group 8-10, except 
okra" and maintaining the existing okra 
tolerance at 0.5 ppm. 

Lastly, severalof the tolerance values 
on the crop group conversions are being 
revised to reflect Agency policy 
concerning significant figures. 

V. Conclusion 

Therefore, tolerances are established 
for residues of glyphosate N- 
(phosphonomethyl) glycine in or on the 
raw agricultural commodity teff, forage 
at 100 ppm; teff, hay at 100 ppm; 
oilseeds, group 20, except canola at 40 
ppm; vegetable, root and tuber, group 1, 
except carrot, sweet potato, and sugar 
beet at O.2O ppm; carrot at 5.O ppm; 
sweet potato at 3.0 ppm; vegetable, bulb, 
group 3-07 at 0.20 ppm; vegetable, 
fruiting, group 8-10 (except okra) at 
0.10 ppm; fruit, citrus, group 10-10 at 
0.50 ppm; fruit, pome, group 11-10 at 
0.20 ppm; and berry and small fruit, 
group 13-07 at 0.20 ppm. 

In addition, due to the establishment 
of the tolerances in this document, the 
following tolerances are being removed 
as uimecessary: Vegetables, root and 
tuber, crop group 1, except sugar beet; 
vegetable, bulb, group 3; vegetable, 
fruiting, group 8; fruit, citrus, group 10; 
fruit, pome, group 11; berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; flax, meal; flax, seed; 
jojoba seed; lesquerella, seed; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; sesame, 
seed; sunflower, seed; cranberry; grape; 
juneberry; kiwifruit; lingonberry; salal; 
and strawberry. 

VI. Statutory and Executive Order 
Reviews 

This final rule establishes tolerances 
under FFDCA section 408(d) in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled "Regulatory 
Planning and Review" (58 FR 51735, 
October 4, 1993). Because this final rule 
has been exempted from review under 
Executive Order 12866, this final rule is 
not subject to Executive Order 13211, 
entitled "Actions Concerning 
Regulations That Significantly Affect 
Energy Supply, Distribution, or Use" (66 
FR 28355, May 22, 2001) or Executive 
Order 13045, entitled "Protection of 
Children from Environmental Health 
Risks and Safety Risks" (62 FR 19885, 
April 23, 1997). This final rule does not 

contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA) (44 
U.S.C. 3501 et seq.), nor does it require 
any special considerations under 
Executive Order 12898, entitled 
"Federal Actions to Address 
Environmental Justice in Minority 
Populations and Low-Income 
Populations" (59 FR 7629, February 16, 
1994). 

Since tolerances and exemptions that 
are established on the basis of a petition 
under FFDCA section 408(d), such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.), do not apply. 

This final rule directly regulates 
growers, food processors, food handlers, 
and food retailers, not States or tribes, 
nor does this action alter the 
relationships or distribution of power 
and responsibilities established by 
Congress in the preemption provisions 
of FFDCA section 408(n)(4). As such, 
the Agency has determined that this 
action will not have a substantial direct 
effect on States or tribal governments, 
on the relationship between the national 
government and the States or tribal 
governments, or on the distribution of 
power and responsibilities among the 
various levels of government or between 
the Federal Government and Indian 
tribes. Thus, the Agency has determined 
that Executive Order 13132, entitled 
"Federalism" {64 FR 43255, August 10, 
1999) and Executive Order 13175, 
entitled "Consultation and Coordination 
with Indian Tribal Governments" (65 FR 
67249, November 9, 2000) do not apply 
to this final rule. In addition, this final 
rule does not impose any enforceable 
duty or contain any unfunded mandate 
as described under Title II of the 
Unfunded Mandates Reform Act of 1995 
(UMRA) (2 U.S.C. 1501 et seq.). 

This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTA.A) (15 U.S.C. 272 note). 

VII. Congressional Review Act 

Pursuant to the Congressional Review 
Act (5 U.S.C. 801 et seq.), EPA will 
submit a report containing this rule and 
other required information to the U.S. 
Senate, the U.S. House of 
Representatives, and the Comptroller 
General of the United States prior to 
publication of the rule in the Federal 
Register. This action is not a "major 
rule" as defined by 5 U.S.C. 804(2). 

List of Subjects in 40 CFR Part 180 

Environmental protection, 
Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements. 

Dated: April 19, 2013. 
Daniel J. Rosenblatt, 
A cting Director, Registration Division, Office 
of Pesticide Programs. 

Therefore, 40 CFR chapter I is 
amended as follows: 

PART 180~[AMENDED] 

¯ 1. The authority citation for part 180 
continues to read as follows: 

Authority: 21 U.S.C. 321(q), 346a and 371. 

¯ 2. In § 180.364: 

¯ a. Add alphabetically to the table in 
paragraph (a)(1) the following 
commodities. 
¯ b. Remove from the table in paragraph 
(a)(1), the commodities berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; cranberry; flax, meal; flax, 
seed; fruit, citrus, group 10; fruit, pome, 
group 11; grape; jojoba seed; juneberry; 
kiwifruit; lesquerella, seed; lingonberry; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; salal; 
sesame, seed; strawberry; sunflower, 
seed; vegetable, bulb, group 3; vegetable, 
fruiting, group 8; vegetable, root and 
tuber, group 1, except sugar beet. 

The additions read as follows: 

§ 180.364 Glyphosate; tolerances for 
residues. 

(a) General. (1) * * * 

Commodity Parts per 
million 

Berry and small fruit, group 
13-07 .............................. 

Carrot .................................. 

Fruit, citrus, group 10-10 ... 
Fruit, pome, group 11-10 ... 

Oilseeds, group 20, except 
canola .............................. 

Sweet potato ....................... 

Teff, forage ......................... 

Teff, hay .............................. 

0.20 

5.0 

0.50 
0.20 

40 

3.0 

100 

100 

Exhibit 5334 0005 



Federal Register/Vol. 78, No. 84/Wednesday, May 1, 2013/Rules and Regulations 25401 

Commodity Parts per Commodity Parts per 
million million 

Vegetable, bulb, group 3- 
07 .................................... 0.20 

Vegetable, fruiting, group 
8-10 (except okra) .......... 0.10 

Vegetables, root and tuber, 
group 1, except carrot, 
sweet potato, and sugar 
beet ................................. 0.20 

[FR Doc. 2013-10316 Filed 4-30-13; 8:45 a~n] 

BILLING CODE 6,560-,50-P 
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{~ 1"~’IIl1~/’/ ~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

~’~ ~o~O~ 

OFFICE OF 

Dr. Elaine Dorwood-King 
Monsanto Company 
1101 17th Street NW. 
Washington, DC 20036 

JUL-- 6 

Dear Dr. Dorwood-King: 

Subject: MON 0139 (Additional Information For 
Mouse Oncogenicity Study) 

EPA Registration No. 524-318 
MON 0139 62% Solution 
EPA Registration No. 524-333 
Your Letter Dated December 12, 1988 

The scientific review and evaluation of the information submitted 
above have been completed. The following are our conclusions/comments. 

The historical control data show that the incidence of renal 
neoplasms in male CD-I mice ranged from 0 to 3.3 percent at 
Biodynamics (laboratory that performed the glyphosate mouse 
oncogenicity study), 0 to 4.7 percent at Hazelton, 0 to 1.7 
percent at IRDC, 0 to 3.3 percent at Litton Bionetics, and 0 to 
1.4 percent in Japan (Japanese Institute for Environmental 
Toxicology). 

The range of incidences of 0 to 7.1 percent reported in the 
November 10, 1988 meeting with the Agency was taken from the 

data on F1 male mioe in reproduction studies at Hazleton. 
These FI data could not be further substantiated by Monsanto 
and, therefore, cannot be used to support the Monsanto position. 

3. Other dat~ (two chronic bioassays wth male CD-I mice) submitted 
are not convincing. 
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A repeat of the mouse oncogenicity will not be required at this 
time. After the results of the new 2-year rat chronic toxicity 
an~""’Dncoqenicity study are reviewed, the Aqency will reconsider 
if a repeat mouse oncogenicity study is needed. 

Fungicide-Herbicide Branch 
Registration Division (H7505C) 
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WASHINGTON, D.C. ’~0460                                                                          i~..’ 

O07252 

OFFICE OF 

MEMORANDUM 

SUBJECT: - EPA Registration Nos. 524-318 and 
524-333 - Historical Control Data for Mouse 
Kidney Tumors 

MRID No.: 00130406 
Caswell No.: 661A 
Record No.: 238,412 
Project No.: 9-0697 

FROM: William Dykstra, Reviewer 
Review Section I ~/.Z~ ~-~//~ ~/7/~ 
Toxicology Branch I - Insecticide, Rodenticide Support 
Health Effects Division (H7509C) 

TO: 

THRU: 

Robert J. Taylor, PM 25 
Fungicide-Herbicide Branch 
Registration Division (H7505C) 

Edwin Budd, Acting Branch Chief 
Toxicology Branch I - Insecticide, Rodenticide Support 
Health Effects Division (H7509C) 

and 

William Bur~am, Deputy Director 
Health Effects Division (H7509C) 

Reauested Action 

Review historical control data on mouse kidney tumors 
submitted by Monsanto in response to meeting of November I0, 
1988. 
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Conclusions and Recommendations 

The historical control data showed that the incidence 
of renal neoplasms in male CD-I mice ranged from 0 to 3.3 
percent at Bio/dynamics (the laboratory that performed the 
glyphosate mouse oncogenicity study), 0 to 4.7 percent at 
Hazleton, 0 to 1.7 percent at IRDC, 0 to 3.3 percent at 
Litton Bionetics, and 0 to 1.4 percent in Japan (Japanese 
Institute for Environmental Toxicology). The range of 
incidences of 0 to 7.1 percent reported by Monsanto in their 
November i0, 1988 meeting with the Agency was taken from the 
data on F1 male mice in reproduction studies at Hazleton. 

These F1 data could not be £urther substantiated by 
Monsanto and therefore, cannot be used to support the 
Monsanto position. 

Other data study presented by Monsanto, briefly, were 
two chronic bioassays with male CD-I mice in which the following 
incidences of renal neoplasms were noted: 

Control Low Mid ~ 

Study I    0/80 2/80 1/80 2/80 

Study II 2/50 1/50 3/50 3/50 

Monsanto cites these data as showing an incidence of 0 
to 6 percent in control or treated groups (the occurrences of 
renal tumors in treated groups were not considered compound- 
related) which matches the upper incidence of 6 percent in 
the glyphosate study. Toxicology Branch (TB) does not consider 
these random data as convincing. 

~/ However, based on a meeting held June 7, 1989 between 
W. E. Budd, and W. Burnam, TB concludes that a 
repeat of the mouse oncogenicity study is not required a__t 
this time. After the results of the new 2-year rat chronic 
t--6-~c~-~y and oncogenicity study are reviewed, TB will reconsider 
whether the repeat of the mouse oncogenicity study is required. 

On November i0, 1988, a meeting was held between EPA 
staff and representatives of Monsanto to discuss the Agency’s 
requirement that the mouse oncogenicity study with glyphosate 
be repeated (memorandum attached). 
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Monsanto stated that there were historical control data 
that the incidence of mouse kidney neoplasms 

ranged from 0 to 7.1 percent. This incidence exceeded the 
incidence of 6 percent from the high-dose group in the glyphosate 
.study. Monsanto indicated that a repeat mouse oncogenicity 
study was not required. 

EPA stated that the historical control data should be 
submitted in order to reevaluate the Agency’s position on the 
repeat study. 

In response to this request, Monsanto has submitted 
historical control data from several sources to substantiate 
their contention regarding the range of mouse kidney tumor 
neoplasms. 

Review 

i. The incidence of renal tubule tumors in the 
glyphosate mouse study is shown below: 

Mouse Kidney 

Dose (ppm)               0-- i000 5000 30,000 

No. Examined 49 49 50 50 

Tubular Adenomas 

Percent Incidence 2% 0% 2% 6% 

2. The historical control data are presented below and 
are also attached to this memorandum. 

Bio/dynamics Historical Control Data - From 
studies initiated between 1976 and 1980 and 
terminated between 1978 and 1982, the incidence 
of tumors is shown below as submitted by Monsanto: 
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CD-I COBS (ICR Derived] ~tice 
Bio/dynamics, Inc. 
MALES - KIDNEYS 

STUDY I.D. 

Tissue/Finding 

No. Examined 

NEOPLASTIC FINDINGS 

B-Tubular Adenoma 

M-Tubular Carcinoma 

CONTROL DATA 

104 

I 1 
I ! 

I 
I 
I 

21 

I 

120 15 5O 47 49 

i 
I 
1200 

I 
I 

B = benign; M = malignant. 
Control groups IA and IB counted together. 
+ Study K = common control animals used for two test articles. 
* = Gross Lesions only - kidney not rout±nely examined. 
** = No microscopic findings recorded to date. 

Note: Search for Renal Tubular Carcinomas revealed no incidence in these studies. 

Male Charles River CD-I Mice 
Bio/dynamics, Inc. 

KIDNEY 

CONTROL DATA 

Tissue/Finding 

Neoplasm 
No. Examined 

B - Tubular Adenoma 

57 54 

oi 

I 
I 
I 

I 
I 

E’ ’ F" 1 .... ~ 
*"’1 "l’* !** ’1’* !** I*"** 

I 
I I 
I I 

601 60 60 60 601 
I 
I 

I 
I 
I 

6o 6ol 6o 
I 

o21 

*Control Group A Start 
**Control Group B Terminate 
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Discussion 

It can be seen from the above data that the 
range of historical controls of mouse renal 
neoplasms from Bio/dynamics is 0 to 3.3 percent. 
It should be noted that the g lyphosate mouse 
oncogenicity study was conducted by Bio/dynamics 
between 1980 and 1982. Therefore, the 6 percent 
incidence of renal tumors in the high-dose group 
in the glyphosate mouse study exceeds the upper 
limit of the range of 3.3 percent in the historica! 

b. Hazleton’s Historical Control Data 

In a letter dated December 2, 1988 from J.M. 
Burns of Hazleton to D. Ward of Monsanto, six 
studies are cited as shown below: 

The incidences are for scheduled sacrifices and 
unscheduled deaths combined. 

Tubular Cell 
Study Type’ Init. Term. Carcinoma, Males 

1 Dietary 3/80 3/82 2/43 

2 Dietary 4/80 4/82 i/i00 

3 Dietary 9/81 9/83 0/80 

4 Dietary 12/79 12/81 0/50 

5 Dietary 5/82 5/84 0/6 0 

6 Garage 8/83 8/85 0/47 

Tubular cell carcinomas only were observed. 

Discussion 

The range of mouse renal neoplasma cited by 
Hazleton is 0 to 4.7 percent. Therefore, the 
incidence of 6 percent in the high-dose group of 
the glyphosate mouse study exceeds the historical 
controls from Hazleton. 

Additional, Monsanto has submitted "representative 
historical control data" from Hazleton 
studies in which renal neoplasia occurred in 
groups of F1 generation control mice which were 
sacrificed after 91 to 105 weeks. These data 
are shown below: 

Confidential - Produced Su~ect to Protective Order 

Exhibit 6109 0007 

MONGLY01307730 

6433-7



NEOPLASIA IN CD-I® F1 MICE - UNTREATED CONTROLS 

FINDING POSITIVE ANIMALS 
FINDINGS EXAMINED 
(MALES) (MALES) 

TISSUE NAME--KIDNEY 

TUBULAR CELL ADENOMA 
1 
1 

15 
14 

POSITIVE TOTALS 
OVERALL TOTALS 
OVERALL PERCENT 

RANGE OF PERCENTAGES 

TUBULAR CELL CARCINOMA 

2 
2 

3.6 

7 

29 

15 

POSITIVE TOTALS 
OVERALL TOTALS 
OVERALL PERCENT 

1 
1 

1.8 

15 

RANGE OF PERCENTAGES 

Discussion 

Apparently, this historical control data, which 
range from 0 to 7.1 percent, are the historical 
control data cited by Monsanto in their meeting 
with EPA on November I0, 1988. In a telephone 
communication on January 30, 1989 to Dr. Ward of 
Monsanto (314-694-8818), Dr. Ward indicated that 
Hazleton was unable to provide any additional 
details (dates of study, supplier, pathologists, 
etc.) about these particular historical controls. 
Therefore, in light of this telephone communi- 
cation, TB concludes that these particular 
historical controls from F1 male mice cannot be 
used to substantiate the Monsanto position. 

C. IRDC Historical Control Data 

Historical control data from IRDC on the 
incidences of renal neoplasms in CD-I male mice 
in 19 studies of 24 to 25 month duration conducted 
between 1976 and 1978 are summarized below. 
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Tumors NO. Tumors Rang~ No. Examined 

Kidneys 1490 

Adenoma 3 0-1.3 
Carcinoma 4 0-1.7 

Discussion 

De 

The range of 0 to 1.7 percent for renal neoplasms 
at IRDC does not exceed the incidence of 6 

in the high-dose group of the glyphosate 
mouse study. The submitted historiGal control 
data from IRDC did not show the individual study 
incidences and therefore, is limited in this 
respect. 

Spontaneous Renal Neoplasms Observed on 18 Food 
Color Additive Studies 

Monsanto has submitted the incidence of renal 
neoplasms from 18 food color additive chronic 
studies with CD-I mice (supplied to Monsanto 
by Dr. J.K. Haseman of NIEHS). These data are 
presented below: 

INCIDENCE OF RENAL NEOPLASMS IN CONTROL MALE CD-I    MICE 

Lesion Incidence 
Study IDa/ Laboratory Description Group A Group B 

Blue No. I IRD Cortical adenoma 0/60 1/60 

Blue No. 2 B/d Tubular cell adenoma 0/57 1/54 

Green No. 3 B/d 0/51 0/53 

Green No. 5 HL Tubular cell adenoma 1/59 0/59 

Yellow No. 5 IRD 0/60 0/60 

a__/A series of chronic b±oassays in Charles River CD-1 mice were conducted 
on 18 food color additives. These studies were sponsored by the Certified 
colors Manufacturers Association; the Cosmetic, Toiletries, and Fragrance 
Association; and the Pharmaceutical Manufacturers Association. Each study 
util£zed 2 concurrent control groups of 60 mice/sex/group. These studies 
were conducted during the period of 1977 to 1980. 

b__/Testing laboratories were: International Research and Development 
Corporation (IRD); Bio/dynamics, Inc. (B/d); Hazleton Laboratories (HL); 
and Litton Bionetics (LB). 
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INCIDENCE OF RENTAL NEOPLASMS IN CONTROL MALE CD-I MICE (Ccnt’d) 

Testing Lesion Incidence 
Study ID Laboratory Description Group A Group B 

Yellow No. 6 B/d 

Yellow No. 10 B/d 

Orange No. 5 B/d 

Orange No. 17 B/d 

Red No. 3 IRD 

Red No. 6 IRD 

Red No. 9 LB 

Red No. 9 

Red No. 19 B/d 

Red No. 21 

Red No. 27 LB 

Red No. 30 HL 

Red No. 23 IRD 

Red No. 36 LB 

Tubular cell adenoma 

Tubular cell adenoma 

Tubular cell adenocarcinoma 

Cholesterol granuloma 

Adenoma (N.O.S.) 

Tubular cell adenoma 

Hemag±osarcoma 

Tubular cell adenoma 

Cortical carcinoma 

0/61 o/60 

0/60 0/6o 

o/6o o/60 

0/60 2/60 

o/60 0/60 

0/60 0/60 

0/59 2/60 

1159 o/6o 

1/59 o/6o 

01~4 0157 

1/60 0/60 

1160 0159 

116o oI~9 

0/60 0/58 

1160 0160 

1160 0160 

o/6o o/6o 

Discussion 

The incidence of renal tubular neoplasms ranged 
from 0 to 3.3 percent. It should be noted that 
the 3.3 percent incidence (2/60) of tubular cell 
adenoma in Orange No. 17 from Bio/dynamics was 
previously reported by Monsanto as historical 
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control data by Bio/dynamics and does not represent 
additional findings. The incidence of 3.3 percent 
(2/60) for renal tubular cell adenoma in Red No. 9 
from Litton Bionetics was not previously reported 
and is considered new data. 

Historical Control. Data in CD-I Mice From The 
Institute of Environmental Toxicology (Tokyo, 
Japan). 

The incidence of renal neoplasms from male CD-I 
mice was 6/891 (0.67%). In a telephone communi- 
cation on January 30, 1989 with Dr. Ward of 
Monsanto, Dr. Ward indicated that for individual 
studies the incidence of renal neoplasms ranged 
from 0 to 1.4 percent (1/70). The range o£ 0 to 
1.4 percent o£ renal neoplasms is comparable to 
the incidences observed at other laboratories. 

Attachments 
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WHY THE GLYPHOSATE MOUSE 0NCOGENCITY STUDY 
IS NOT REQUIRED 

The Agency requests a repeat of the chronic feeding/oncogenicity study in 
mice to fully address the questions of "... whether the apparent effects 
noted in the mouse study [renal tubular adenomas] are biologically 
relevant." The results of the mouse bioassay do uot provide positive, or 
even suggestive, evidence of carcinogenicity. The most thatcan be said 
is that the results were equivocal as, in fact, the Scientific Advisory 
Panel stated. Furthermore, the SAP pointed out the fact that this 
equivocal finding occurred only at a dose level that exceeded the 
Quoting from the SAP report, ".o. no oncogenic effect is demonstrated 
using concurrent controls" and".., the level of concern raised by histor- 
ical control data was not great enough to displace putting primary 
emphasis on the concurrent controls." There appears to be no justifi- 
cation for requiring the repeat of a study with equivocal findings at a 
single site, only at dosage levels exceeding the MTD. 

Several expert toxicologists intimately familiar with the gly~hosate 
chronic/Qncogenic mouse study results, and personally involved in the SAP 
hearinE on this issue, were asked to evaluate the need for a repeat 
study. All experts agreed that additional testing is not justified since 
the current study was conducted at levels exceeding the MTD and failed to 
demonstrate a treatment-related oncogenic effect. Their evaluations are 
enclosed in this part. 

As discussed previously, the fact that Monsanto has agreed to repeat the 
chronic/oncogenic rat study with glyphosate diminishes even further the 
justification for a repeat mouse study. As pointed out by Dr. Farber at 
the SAP hearing, "If in fact there wasn’t a remaining MTD issue in regard 
to the rat study, and the rat was run at a somewhat higher level and 
nothing was seen, then basically the whole thing comes out as no evidence 
of carcinogenicity." The results of the current rat and mouse studies, 
along with results to be obtained from a repeat rat study, should be 
sufficient to assess the oncogenic potential of glyphosate. A repeat 
mouse study is not necessary. 

Finally, based upon a review of the principles expressed in the Agency’s 
draft "Position Paper on Maximum Tolerated Dose (MTD) in Oncogenicity 
Studies", it is clear that the chronic/oncogenic mouse study was conducted 
at dosage levels which greatly exceeded the upper limit of 7,000 ppm 
required for mouse studies. Furthermore, none of the requirements listed 
in that document which would necessitate a study are fulfilled for the 
mouse study (see Attachment I). 

044 
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Statement of Robert A. Squire 
Concerning a Possible Repeat of 
The Glyphosate Bioassay in Mice 

Repeat of a chronic animal bioassay can be justified on 

the basis of several deficiencies but none of them are present 

in the case of glyphosate. The maximum tolerated dose was met 

or exceeded in a well validated study, and there was no blolo~ically 

or statlstically significant increase in tumors. 

All pathologists who examined the mouse kidney slides and 

data expressed the view that the renal a~enomas in male mice 

could not be attributed to the test compound. It is difficult 

to see a basis on which a study can be considered positive or 

even suggestive if there is no statistioally significant increase 

in tumors and the scientists directly involved find no biological 

evidence of a compound-related tumorigenic effect. As I’indlcate~ 

in my letter of September 29, 1986, the weight of evidence including 

the absence of preneoplastic lesions in addition to the 3 adenomas 

. in high-dose males strongly suggest that the tumors were naturally 

occurring. This view was shared by Dr. Marvin Kuschner and 

the original pathologists. 

Attachment A from The Environmental ProtectionAgency document 

entitled "Guidance for the Regulation of Pesticide Products 

Containing Glyphosate" states on page 6 that "Glyphosate produced 
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an equivocal oncogenic response in the mouse, causing a slight 

increase in the incidence of renal tubular adenomas ... " 

There is clearly a ~L~E~~byEPA that the tumors were compound- 

related. By definition, such a presumption cannot be supported 

by equlvocal data, and it was not supported by the Scientific 
. Advisory Panel fln~Ingso As stated in their Report, .... no 

oncogenic effect is demonstrated using concurrent controls", 

and "...oo the level of concern raised by historical control 

data was not great enough to displace putting primary emphasis 

on the concurrent controls". 

The most severe judgement applied to the stugy by the SAP 

was also that the fln~ing was "equivocal’. Equivocal data are 

frequent in chronic bloassays in the National Toxicology Program 

and elsewhere. Unless such a finding occurs in a study that 

failed to administer an MTD, it ~oes not provide a basis for 

retestingo Where only equivocal findings result, even after 

long-term to maximum tolerate~ ~oses, ~t is difficult 

to believe that a carcinogenic effect may have been "missed’. 

Or if such an effect was missed, that it could be demonstrate~ 

¯ by retestlng within any reasonable experimental design llmits. 

If our years of animal testing experience have taught us anything, 

it is that such tests are relatively imperfect assays and that 

retesting rarely resolves initial disputes. Furthermore, to 

require retestlng in cases of equivocal findings would, I fear, 

set a precedent that woul~ overwhelm toxicology resources an~ 

produce endless delays in chemlcal testing. 

046 

Confidential - Produced Su~ect to Protective Order 

Exhibit 6109 0014 

MONGLY01307737 

6433-14



In summary, the weight of evidence indicates that no tumorigenic 

effect was evident In mice chronically exposed to glyphosate 

at a maximum tolerated dose. There Is no reason to believe 

that retesting would produce a different result. 

October 8, 1986 
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1986 

Senior Product Toxicologist 
Monsant~ Agricultural ~ 
8~ N. ~gh Boulevard 
St. Louis, Missour~ 63167 

You asked me to ~i~tent cn EPA’s request that Mcrm~nto 
repeat ~he m~use oncogenicJ ty study for GlyphosaZe because of 
what EPA terms the equivocal f~nding of renal tunDrs ~n the 
k~dneys of male mice. As you know, I do nc~ believe these 
neoplasms are related to administration of Glyph~sate and so 
feel the current test J s adequate. 

I~ver, assundng there is sate question regarding the 
sigrdficance of these lesions, I feel a retest under the same 
conditions would not add any new informa~ion. Two ways to 
increase t_he sensitivity of a carcinogerdcity test are I) to 
increase the number of ardmals and/or 2) to increase the 
dose. The EPA has suggested that the number of animals/group 
be increased in ~rder to increase the sta~dstical power of 
the study. It se~ns t~ me that in order to prove 
conclusively statistically that these neoplasms are or are. 
not related to Glypho~ate ~uld require a "mega~Duse" study. 
The cost for such a study ~r~Id be extrerely expensive. With 
regard to increasing the dose in a new study, based on 
data fru~ the subchron~c and chronic mm/se studies, I think a 
higher dose %ould likely ccrmprcmise the study. In fact, 
there is �~ncern that the dome already tested (3@,~ p~ or 
3% of the diet) was too high. The EPA has proposed, in a 
"Position Paper ~ Maximu~n Tolerated Dose (MTD) ~n 
Oncogenic~ty Studies", that the ~ dose in a mmuse 
cryogen/city study should be 7,~ p~n (Z.7% of the diet). 
Thus, the highest dose in the Glyph~sat~ chrorfic nrxi~e s~udy 
far exceeds EPA rec~,,=ndat~cns. If the EPA re~endaticns 
for the high dose, i .e. 7,~@ Run, had been follc~d, 
possible that even at 3~,Z~y~ ppm the m~Id toxic changes 
observed wDuld not have been observed. Indeed, at ~ 
r~ toxic effects w~re observed. 

In the same ~ition paper, EPA presents a decision tier 
schme for determining whether a chronic study needs to be 
repeated. Based cn this scheme, there does not appear to be 
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any reascn to repeat the mDuse cr~ogenicity study for 
Glyphosate. The only possible areas of c~ncern ~Duld be 
those related to an ~nc~city study in a second species. 
I understand that Monsanto is intending to repeat the rat 
cncogenic~ty study and, therefore, it ~uld sem~ that these 
areas will be addressed. 

Based ~n EPA’s guidelines, it appears that they have 
adequate ~nformet~ ~’~-~ the ~rrent m~use ~n~ogemicity 
study to adequately assess potential h~n risk and that a 
repeat of this study would be for academic curiosity. 

Goodman, V.M.D. 
Diplcrnate, ACVP 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with Lhe Agency’s P~oposed Action on the Non-Wood 

Uses of Pentachlorophenol as Set Forth in the Position Oocument 4 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review, of the data 
base supporting the Environmental Protection Agency’s (EPA) decision 
to cancel most of the non-wood uses of Pentachlorophenol and modify 
the terms and conditions for registration of the remaining uses. 
The review was conducted in an open meeting held in Arlington, 
Virginia, on February Ii, 1986. All Panel members were present for 
the review. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff of the Environmental 
Protection Agency and from Mr. David H. Fussell, Mr. Maurice Jones, 
Dr. Kenneth J. Macek, and Mr. Robert T. Seith for the Chapman Chemical 
Company. 

In consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

Pentachlorophenol 

The Agency requested the Panel to focus its attention upon a 
set of issues relating to the pesticide Pentachlorophenol. There 
follows a list of the issues and the SAP’s response to the questions. 

The Panel is specifically requested to comment on the Agency’s 
assessment of the ecotoxicological hazard of Pentachlorophenol 
to aquatic organisms. 

® The Panel is specifically requested to comment on the Agency’s 
assessment of risk to aquatic organis~ ~rom the use of Penta- 
chlorophenol in pulp and paper mills and in oil well water 
operations. 
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Panel Response,: 

The Panel found the data and data analysis presented in the 
Draft PD 4 and related documents to be inadequate for a thorough 
scientific review of the ecotoxicological risk presented by the 
uses of Pentachlorophenol (PCP) in pulp and paper mills and in oil 
well operations. The Panel, however, concurs with the Agency’s 
assessment of PCP’s toxicity for aquatic biota, and is concerned 
about the potential hazards to ecological and human health from the 
non-wood uses of PCP. Thus, we recommend a               of risk and a 
thorough rewrite of the PD 4 document, followed by a resubmission of 
this material to the SAP. 

The reanalysis and rewrite should take into account the 
following: 

(1) 

(2) 

the most recent data obtainable on PCP uses, 

a reevaluation of trace dibenzodioxin and dibenzofuran 
contamination in PCP products formulated for non-wood 
uses, 

(3) 

(4) 

(5) 

a reevaluation of potential exposure to aquatic biota 
from pulp and paper and oil field uses, 

a reanalysis of ecotoxicological risk based on extant 
toxicity data and the reevaluated exposure analysis, 

a more complete analysis of the availability and compara- 
tive risk of alternatives to replace current non-wood 
uses of PCP, and 

(6) a presentation of both upper and lower bounds for risk 
estimates to applicators (pp. 21-22). 

The Panel also recommends an evaluation of potential human 
exposure to PCP (~nd trace technical grade contaminants) through 
other non-wood uses. 

To obtain adequate information it may be necessary for the 
Agency to issue a data call-in from registrants holding non-wood use 
registrations. 
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FOR THE CHAIRMAN 

Certified as an accurate report of Findings: 

Johnsos, 
Secretairy 

FIFRA Scientific Advisory Panel 

Date: 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with the Registration Standard for Oryzalin 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the data 
base supporting the Environmental Protection Agency’s (EPA) decision 
to classify Oryzalin as a class C (possible human) carcinogen. The 
review was conducted in an open meeting held in Arlington, Virginia, 
on February ii, 1986. All Panel members were present for the review. 
In addition, Dr. David Gaylor, Director of the Biometry Staff at the 
National Center for Toxicological Research, served as an ad hoc mem- 
ber of the Pane!. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568).                 ¯ 

Oral statements were received from staff of the Environmental 
Protection Agency. 

In consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

General Comments on Carcinogen Classification 

The Panel concurs that it is necessary to categorize chemicals 
as to their apparent carcinogenic risk to man. The Panel is con- 
cerned that the categories outlined in the Agency’s Cancer Guidelines 
are somewhat limited in scope. For only a small number of specific 
chemicals is there epidemiologic evidence of their carcinogenicity 
in man, either sufficient evidence (Group A) or limited evidence 
(Group B-l). Thus, most chemicals that are carcinogenic for animals 
have been placed in Groups B-2 and C. Category D has apparently not 
been used. The Panel urges the Agency to attempt to develop a more 
discriminatory classification scheme. 

Confidential - Produced Su~ect to Protective Order 

Exhibit 6109 0021 

MONGLY01307744 

6433-21



-2- 

Oryzalin 

The Agency requested the Panel to focus its attention upon a 
set of issues relating to the pesticide Oryzalin. There follows 
a list of the issues and the SAP’s response to the issues. 

Based on the weight of evidence assessment with emphasis on 
the rat feeding study the Agency has classified Oryzalin 
as a class C (possible human) carcinogen. The Agency specifi- 
cally requests any comments that the Panel may wish to present 
with regard to its assessment of the weight of evidence and 

determination of carcinogenicity according to the 
Agency’s Cancer Guidelines. 

Panel Response: 

The position taken by the Agency was succinctly stated in their 
"scientific issues" document and in a well organized oral presenta- 
tion. The reason for choosing classification C is a list of convin- 
cing arguments for not going into Category B. The most important 
of these are: (1) oryzalin did not produce tumors in multiple species, 
(2) the tumors produced in the thyroid of the rat are possibly secon- 
dary to the antithyroid action of the compound, (3) the increased 
incidence of skin and mammary tumors in the exposed animals was re~ 
stricted to benign~ tumors, and (4) the compound is not mutagenic in 
a long series of short-term assays. The SAP concludes that the car- 
cinogenic da£a are compatible with Category C. 

The SAP urges that the EPA should delete from their documents 
the statement that benign and malignant tumors of the skin and 
mammary glands are increased. Only benign tumors were increased in 
these tissues. 

The SAP noted that a number of compounds having antithyroid 
action tended to produce skin tumors. The question arose that there 
might be a connection between the two effects. 

FOR THE CHAIRMAN 

Certified as an accurate report of Findings: 

×ecutive Secret~ry 
FIFRA Scientific Advisory Panel 

Date: 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with the Registration Standard for Amitraz 

The Federal insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the data 
base supporting the Environmental Protection Agency’s (EPA) decision 
to classify Amitraz as a class C (possible human) carcinogen. The 
review was conducted in an open meeting held in Arlington, Virginia, 
on February 12, 1986. All Panel members, except Dr. James A. Swen- 
berg, were present for the review. In addition, Dr. David Gaylor, 
Director of the Biometry Staff at the National Center for Toxico- 
logical Research, served as an ad hoc member of the Panel. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, Jgnuary 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff of the Environmental 
Protection Agency and from Ms. Paula Paul of NOR-AM Chemical Company 
and Dr. Tom Kakuk of the Upjohn Company. 

In consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

General Comments on Carcinogen Classification 

The Panel concurs that it is necessary to categorize chemicals 
as to their apparent carcinogenic risk to man. The Panel is con- 
cerned that the categories outlined in the Agency’s Cancer Guidelines 
are somewhat limited in scope. For only a small number of specific 
chemicals is Zhere epidemiologic evidence of their carcinogenicity 
in man, either sufficient evidence (Group A) or limited evidence 
(Group B-l). Thus, most chemicals that are carcinogenic for animals 
have been placed in Groups B-2 and C. Category D has apparently not 
been used. The Panel urges the Agency to attempt to develop a more 
discriminatory classification scheme. 

Confidential - Produced Su~ect to Prote~ive Order 

Exhibit 6109 0023 

MONGLY01307746 

6433-23



-2- 

Amitraz 

The Agency requested the Panel to focus its attention upon a 
set of issues relating to the pesticide Amitraz. There follows 
a statement of the issue and the SAP’s response to the issue. 

Based on our weight of the evidence assessment with emphasis on 
the second mouse study, the Agency has classified Amitraz as a 
class C (possible human) carcinogen. The Agency specifically 
requests any comment that the Panel may wish to present with 
regard to its assessment of the weight of evidence and subse- 
quent determination of carcinogenicity according to the Agency’s 
Cancer Guidelines. 

Panel Response: 

Both the Agency and the company agree that Amitraz at the high 
dose level (400 ppm)            a statistically significant increase 
in liver tumors, both benign and malignant in female mice. The 
company contended that at 400 ppm the female mice were compromised 
physiologically and this dose was far in excess of the MTD. Within 
the Guidelines it would be possible to classify this compound in 
either class C or D with respect to the liver tumors. Data were 

supporting an indirect hormonal mechanism for tumorigene~ 
sis which may not be operative at lower doses. The Panel belisves 
that the weight of evidence is inadequate to clearly categorize the 

ity of Amitraz. Amitraz was also found to be negative 
in a battery of genotoxicity tests. It is for these reasons that 
the Panel recommends that Amitraz be classified in Class D. The 
committee also recommends that the Agency further consider data 
which the company may possess or wish to obtain which would resolve 
the current uncertainties. 

FOR THE CHAIRMA!~ 

Certified as an accurate report of Findings: 

Date: 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific issues Being Considered by the Agency in 
Connection with the Registration Standard for Acephate 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the data 
base supporting the Environmental Protection Agency’s (EPA) decision 
to classify Acephate as a class C (possible human) carcinogen. The 
review was conducted in an open meeting held in Arlington, Virginia, 
on February 12, 1986. All Panel members were present for the review. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff of the Environmental 
Protection Agency and from Dr. Nancy Rachman and Dr. Ward Richter 
of Chevron Chemical Company. 

In consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

General Comments on Carcinogen Classification 

The Panel concurs that it is necessary to categorize chemicals 
as to their apparent carcinogenic risk to man. The Panel is con- 
cerned that the categories outlined in the Agency’s Cancer Guidelines 
are somewhat limited in scope. For only a small number of specific 
chemicals is there epldemiologic evidence of their carcinogenicity 
in man, either sufficient evidence (Group A) or limited evidence 
(Group B-l). Thus, most chemicals that are carcinogenic for animals 
have been placed in Groups B-2 and C. Category D has apparently not 
been used. The Panel urges the Agency to attempt to develop a more 
discriminatory classification scheme. 

Acephate 

The Agency              the Panel to focus its attention upon a 
set of issues relating to the pesticide Acephate. There follows 
a statement of the issue and the SAP’s response to the issue. 
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Based on the weight of the evidence assessment, with emphasis 
on the mouse study, the Agency has classified Acephate as a 
class C (possible human) carcinogen. The Agency specifically 
requests any comments that the Panel may wish to present with 
regard to its assessment of the weight of the evidence and subse- 
quent determination of carcinogenicity according to the Agency’s 
Cancer Guidelines. 

Panel Respqnse: 

The Panel reviewed the weight of evidence for the carcinogenic 
potential of Acephate. Acephate has been demonstrated to be a 
weak genotoxicant in a number of in vitro studies, but was negative 
in several in vivo investigations. The chemical caused a signifi- 
cant increase in liver tumors only in female mice exposed to 1,000 
ppm acephate. This dose appeared to exceed the MTD with respect 
to body weight, but not survival. The Panel believes that Acephate 
could be categorized in either Group C or D. The presence of posi- 
tive genotoxic data was considered pivotal in placing acephate in 
Group C. Additional data may ,further clarify the appropriateness of 
this decision. 

FOR THE CHAIRMAN’ 

Certified as an accurate report of Findings: 

FIFRA Scientific Advisory Panel 

Date: ~//~/~ 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with Subdivision U of the 

Assessment Guidelines 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the pro- 
posed Pesticide Assessment Guidelines, Subdivision U. The review 
was conducted in an open meeting held in Arlington, Virginia, on 
February 12, 1986. All Panel members were present for the review. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff of the Environmental 
Protection Agency~ and from Richard Kuarr representing the National 
Agricultural Chemicals Association, and Dr. Douglas Baugher, Orius 
Associates, Inc.. 

in consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

Subdivision U 

The Agency specifically requests the Panel’s consideration 
regard to the following areas discussed in the 

The Agency recommends the routine use of passive dosimetry 
techniques to estimate exposure, but will use the results 
of biological monitoring for pesticides whose pharmacokinetics 
are well understood and when a carefully designed protocol has 
been approved by the Agency. 

Panel Response: 

Dosimetry results are not directly ~elated to the toxicity 
hazard to exposed persons. EPA should encourage the concurrent use 
of both dosimetry and biological monitoring methods to the greatest 
extent possible, rather than considering them alternatives. 
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Since a large fraction of total dermal exposure is typically 
exposure to the hands, estimating hand exposure is very im- 
Portant. The Agency recommends either the hand rinse method 
or using lightweight monitoring gloves. 

Panel 

The SAP agrees. However, certain chemicals may require special 
consideration because of rapid absorption, persistence in skin, re- 
excretion, etc.. 

3. The criteria for when field monitoring studies must be carried 
out are: 

a. There is acute or chronic toxicological concern for a 
pesticide product. 

b. The Agency does not have sufficient exposure data avail- 
able to adequately estimate the level of exposure. 

Both criteria must be met before a study is required. 

Panel 

The Panel believes this is a reasonable approach. 

The Agency requires 9 replicates for studies measuring exposure 
of aircraft pilots and 15 replicates for those monitoring all 
other tasks. These somewhat arbitrary figures are based on 
the scientific advantages of large sample sizes balanced with 
the costs and practicality of conducting exposure studies. 
The number of replicates required for pilots is lower because, 
under certain conditions, time constraints and/or the limited 
number of appropriate subjects would place an undue burden on 
the registrants were a larger sample size required. 

Panel Response: 

The Panel agrees with EPA’s intention of finding the best 
possible compromise between the desire for large sample sizes on 
the one hand, and the high cost of exposure studies on the other 
hand. However, the numerical requirements for replicates in this 
section appear to be too rigid. The number of replicates should be 
based upon the tightness of the data from similar studies. 

In many application scenarios, it has been shown that the physi- 
cal parameters of application (application method, type of formu- 
lation, application rate, etc.) and not the chemical properties 
of the pesticide are most important in determining the level 
of exposure. The Agency is therefore actively pursuing the 
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establishment of "generic" data bases for various application 
methods. These data bases are comprised of the results of 
exposure monitoring studies for different pesticides applied 
under similar conditions. These data bases, when sufficiently 
developed, are then used to estimate worker exposure for other 
pesticides applied under like conditions, thus eliminating the 
need for exposure studies for every pesticide/site/application 
method combination. 

Panel Response: 

The Panel agrees with EPA’s ~ntention to develop a generic data 
base of exposure studies. However, the Panel feels that chemical 
properties of the active ingredient may well affect bioavailability 
results and should therefore also be given due consideration. 

When               are used at indoor sites, frequently the person 
who applies the product (or other people) works or resides at 
the indoor site. The Agency is requiring that for indoor 
applications, post application monitoring of potential dermal 
and inhalation exposure be carried out using the same passive 
dosimetry techniques as for outdoor sites. Post application 
monitoring mgst be carried out so the decline in potential 
exposure as a function of time can be defined. 

Panel 

The SAP feels that the guidelines for indoor monitoring are not 
as well thought out as those for outdoor uses. The Panel feels this 
section of Subdivision U requires further work before finalization. 

FOR THE CHAIRMAN 

Certified as an a~curate report of Findings: 

tire eel 
FIFRA Scientific Advisory Panel 

Date : 
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University o! Cincinnati 
Medical Center 

October, 25, 1986 

Institute of Environmem~ :--.-. 

Kettering Laboratory (ML 56) 
3223 Eden Avenue 
Cincinnati, Ohio 45267.0056 

Timothy J. Long, Ph.D. 

Monsanto Company 

800 N. Lindbergh Boulevard 

St. Louis, Missouri 53167 

Subject: Koundup 
Chronic Mouse Study 

Dear Dr. Long, 

I have reviewed the arguments for and against repeating the mouse study. 

I agree with your conclusion that it has no merit to initiate an additional 

experiment. The reasons are the following. 

I. As I pointed out in my evaluation of i0-17-85, the CD-I mouse has a 

high background incidence of neoplasms in different organs.    The historical 

data on kidneytu~ors in this strain showed a relative large variation in 

their spontaneous incidence. I am ~ertain that a repeat study would not lead 

to more meaningful data. 

2. Because of the high incidence of spontaneous neoplasms in this mouse, 

one should give strong consideration to the following: 

a. There are large numbers of initiated cells in many of the organs 

(expression of true carcinogenicity of whatever initiated these cells>. 

b. The toxic effect of any chemical could cause activation of these 

initiated cells and also promote tumor growth. This could occur in the primary 

target organ o5 the toxicant or in eecondary organs. Roundup did not show any 
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significant- tumor deve~op~en~ was presen~ re~a~ed to the dose 

and by �omparison to his~orica~ da~a. 

3. The genotoxlc tests of the ~a~erial were negative, This supports 

s~ronEly the arEument tha~ Roundup is no~ an initiator ~arcinogen). 

In my opinion ~he above arguments s~rongly deny 

CD-I mouse. To sa~sfy the requirements of ~he 

indicated. 

a repeat s~udy wi~h the 

agency ¯ ra~ s~udy is 

Sincerely yours, 

Klaus L. S~emme~, M.D. 

0,51 
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ATTACHMENT 1 

~lyphosate Mouse Onco~enicity Study .~BD-77-420) 
Monsanto believes that-it is not necessary to repeat the glyphosate mouse 
oncogenicity study (BD-77-A20). If one applies the decision tier scheme for 
determining the need to repeat oncogenicity studies as discussed in the EPA 
position paper on maximum tolerated dose (MTD)I, it is apparent that none of 
the criteria necessitating a repeat study have been met. Outlined below is 
a level by level discussion of each of these criteria and the reasons why 
none have been met for the study in question. 

Level 1 - Nearness to the Apparent MTD 
"If the highest dose tested (HDT) is greater than or equal to one-half the 
apparent MTD, as judged from subchronic data or other chronic studies, no 
retesting is required." 

Monsanto Response,: The HDT in the glyphosate mouse oncogenicity study 
(30,000 ppm in the diet) was selected based upon the results of a 90-day 
subchrouic mouse feeding study conducted at dietary concentrations of 5,000, 
I0,000, and 50,000 ppm. Evidence of subchronic toxicity, as evidenced by 
reduced body weight gain, was observed at 50,000 ppm. Body weight gains 
were reduced 24~ and 18~ for males and females, No effect 
upon body weight gain was obswrved at 5,000 or 10,000 ppm. It was felt that 
50,000 ppm would be too high for a lifetime study. Body weiEht effects due 
to prolonged exposure at such a high level would probably be life threat- 
eninE. Therefore, the HDT was chosen at 30,000 ppm. Since this concen- 
tration is greater than one-half the apparent MTD in the 90-day study 
(50,000 ppm), the first criteria necessitating a repeat study has not been 
met. 

Furthermore, the HDT exceeds by greater than. four-fold the dosage of I 
gram/kg/day (7,000 ppm for mice) which the Agency statesI as an adequate 
upper limit for assessing h-man risks from animal oncogenicity studies with 
pesticides. 

Level 2 - Demonstrated Onco~enicity 
"If the test substance is demonstrated to be an oncogen in another species, 
retesting is required." 

Monsanto Rgsp0~S,~: Glyphosate was not oncogenic in a 26-month rat feeding 
study (BD-77-416). This study had previously been accepted by the Agency as 
a valid study demonstrating lack of oncogenic potential. However, the Agency 
has expressed the concern that a ~frD may not have been demonstrated in this 
study. Monsanto has aEreed to repeat the rat oncogenicity study. There- 
fore, unless the repeat rat study were to demonstrate oncogenic potential, 
there is currently no justification for a repeat mouse study based upon the 
criteria at Level 2o 
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Level 3 - Genot~xicity 
"If no is demonstrated in an battery of tests 
includinE one study each to detect effects at the Eene, chromosome, and DNA 
level, consideration atothe next level is required." 

Monsanto Respgnse: The results of an extensive battery of senotoxicity 
assays designed to assess each of these endpoints have uniformly been 
nesative. Therefore, the criteria for retestinE at this level have not been 
met, and consideration at level 4 is required. 

Level 4 -,Qnco~enicit7 of Structural Analogs 
"If structural analoss of the test substance or known metabolites have been 
shown to be oncoEenic in animals or man, retesting is required." 

Monsanto Response: Neither slyphosate nor any of its known metabolites are 
structurally related to any known oncogen. Thus, the criteria for retestinS 
at this level have not been met. 

Level 5 - Absolute Value of HDT 
"If the HDT is 0.5 gm/ks b.w./day, no retesting is required." 

Monsanto Response: The HDT in the lifetime mouse study was much greater 
than 0.5 sm/ks/day. For male mice, the time-weighted averase daily exposure 
at the HDT was 4.84 ~m/kg/day. The corresponding fiEure for female mice at 
the KDT was 5.87 ~m/ks/day. According to this criteria, therefore, 
retestinS is mot required. 

Level 6 - }{DT Relative to Dose Tested in Second Species of an 
Oncogenicfty Study wfth an MTD 
"If the HDT in the study under evaluation expressed in mg/kg/day, is at 
least equal to the HDT in mg/kg/day in an acceptable oncogenicity study in 
another            then no retesting is required. If, however, the HDT is 
less than ..., consideration at the next level (level 7) is required." 

Monsanto Response:    As discussed in Level 2, another oncogenicity 
study has been conducted with glyphosate in rats (BD-77-416). In that 

study, the HDT was 31 and 34 mg/kg/day for male and female rats, respec- 
tively. The HDT in the mouse study was 150-170 times sreater than that in 

the rat study. Furthermore, the maximum dosage level that would be tested 
fn the planned repeat rat study is 20,000 ppm. The HDT in the mouse study 
exceeds this dosage level (lO00 mg/ks) by greater than four-fold. 
Therefore, consideration at level 7 is required. 

Level 7 - Margin of Safety (MOS) Calculated for HDT vs Human 
E~osure 
"If the MOS (ratio) between the HDT and the highest expected level of humau 
exposure is greater than or equal to 1000, no retesting is required." 
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Monsanto Response: If one uses the Theoretical ~aximumResidue Contribution 
(THRC) based upon existinE tolerances (Io4238 mE/day) as an upper bound on 
expected human exposure, then there is at least a 200,000 fold MOS~ between 
the HDT in the mous~ study and expected human exposure. Therefore, 
a¢cordinE to the criteria at this level, no retestinE is required. 

~HDT = 4840-5870 mg/kg/day 
THRC = 1.4238 mE/day 
Thus: (4840 mg/kg/day){60 kg man) ÷ 1.4238 mE/day = 203,961 

References 
~Harris, J.E., Father, T.M., EnEler, R., Quest, J.A., and 
Skinner, C.S.; Position Paper on Maximum Tolerated Dose (MTD) In 
Oncogenicity Studies - DRAFT. April, 1986. 
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INC. 

REPRESENTATIVE HISTORICAL CONTROL DATA 

PART I: 
PART IT: 
PART III: 
PART IV: 

PART V: 

PART VI: 

PARTVII: 
PART VIII: 
PART IX: 

PART X: 

PART XI: 
PART XII: 

RODENT LONGEVITY 
NEOPLASIA IN SPRAGUE-DAWLEY RATS 
NEOPLASIA IN UNTREATED B6C3FI MICE 
NEOPLASIA IN B6C3FI CONTROL MICE TREATED WITH CORN OIL IN 
THE DIET 
NEOPLASIA IN B6C3FI CONTROL MICE TREATED WITH CORN OIL 
ADMINISTERED BY GAVAGE~ 
NEOPLASIA IN B6C3FI CONTROL MICE TREATED WITH CARBOXYMETHYL- 
CELLULOSE ADMINISTERED BY GAVAGE 
NEOPLASIA IN UNTREATED CD-I® MICE 
NEOPLASIA IN UNTREATED CD-I®FI MICE 
NEOPLASlA IN CD-I® CONTROL MICE TREATED WITH DISTILLED WATER 
ADMINISTERED BY GAVAGE 
NEOPLASIA IN CD-I®CONTROL MICE TREATED WITH 0,5% TRAGACANTH 
IN DISTILLED WATER ADMINISTERED BY GAVAGE 
HEMATOLOGY REFERENCE RANGES 
CLINICAL CHEMISTRY REFERENCE RANGES 

NOTE: Histori.cal control data generated in-house at Hazleton Laboratories 
America, Inc. 

updated 7/I/83 
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i REPRESENTATIVE HISTORICAL CONTROL DATA 

PART V.II 

NFOPLASIA IN UNTREATED CD-I® MICE 
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HAZLETON LAI~ORATORIES AMERICA, INC. 
SUMMARY OF NEOPLASIA IN UNTREATED CONTROL CD-!®" MICE 

THE FINDINGS PRESENTED IN THIS SUMMARY ARE FROH UNTREATED 

CONTROL M!CE SACRIFICED AFTER 91 TO LOS HEEKS. 

THE TERM    ’POSITIVE TOTALS’    REPRESENTS THE TOTAL NUMBER OF 
POSITIVE FINDINGS FROM STUDIES WHERE THERE WERE ONE OR 
MORE OCCURRENCES OF THE INDICATED NEOPLASH IN EACH SEX. 
THE DATA FROM THESE STUDIES,    INCLUDING THE NUMBER OF 
TISSUES EXAHINED, ARE PRESENTED. 

THE TERM    ’OVERALL TOTALS’    REPEATS THE TOTAL NUMBER OF 
POSITIVE FINDINGS AND ALSO PRESENTS THE TOTAL NUMBER OF 
TISSUES OBSERVED FROM ALL QUALIFYIN~ STUDIES, THAT IS, 
THOSE STUDIES WITH POSITIVE AS WELL AS NEGATIVE FINDINGS. 

WHEN POSITIVE FINDINGS ARE LISTED FOR TISSUE MASS,    OTHER 
LESIONS, MULTIPLE ORGANS, OR OTHER NON-PROTOCOL TISSUES, 
THE TOTAL NUMBER OF TISSUES EXAMINED REPRESENTS THE 
TOTAL NUMBER OF ANIMALS EXAMINED AT THAT INTERVAL OR THE 

TOTAL NUH~ER OF ANIMALS ON STUDY, ~S APPROPRIATE. 

’OVERALL PERCENT’ IS THEN CALCULATED USING THE 
’OVERALL TOTALS’ FIGURE. 

THE COHPUTER ESTABLISHES ’RANGE OF PERCENTAGES’ FROM THE 
DATA COMPRISING ’pOSITIVE TOTALS’. 
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NEOPL~SIA IN ~9-1® MICE-UNTREATED CONTROLS 

POSITZVE ANIMALS POSITIVE 

(HALES) (MALES) (FEMALES) 

TISSUE NAME--KIDNEY 

(FEHALES 

CARCINOHA 

POSITIVE TOTALS-- i 

OVERALL TOTALS--- 
OVERALL PERCENT-- 0.4 

iO 

!o 
284 

RANGE OF PERCENTAGES-- 10 -- lO 

0 
o 

0o0 

.m 

iO 

I0 
294 

TISSUE NAME--LIP 

PAPILLOHA 

POSITIVE TOTALS-- 
OVERALL TOTALS--- 
OVERALL PERCENT-- 

RANGE OF. PERCENTAGES-- 

0 

0 

0.0 

0 ---- 

iO 

IO 
iO 

i 

I 
i 

t0.0 

t0 -- 

iO 

iO 
to 

t0 
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REPRESENTATIVE HISTORICAL CONTROL DATA 

PART VIII 

NEOPLASIA IN UNTREATED CD-I® FI MICE 
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HAZLETON LABORATORIES AMERICA, INC. 
SUMMARY OF NEOPLASIA    IN UNTREATED CONTROL CD-I® Fi MICE 

THE FINDINGS PRESENTED IN THIS SUMMARY ARE FROM UNTREATED 
Ft GENERATION CONTROL MICE SACRIFICE~ AFTER 9t TO t0~ WEEKS. 

THE TERM ’POSITIVE TOTALS’ REPRESENTS THE TOTAL NUMBER OF 
POSITIVE FINDINGS FROM STUDIES HHERE THERE HERE ONE dR 
HORE OCCURRENCES OF THE INDICATED NEOPLASM IN EACH SEX. 
THE DATA FROM THESE STUDIES, INCLUDING THE NUMBER OF 
TISSUES EXAHINED, ARE PRESENTED. 

THE TERM ’OVERALL TOTALS" REPEATS THE TOTAL NUHBER OF 
POSITIVE FINDINGS AND ALSO PRESENTS THE TOTAL NU~ER OF 
TISSUES OBSERVED FROM ALL QUALIFYINC STUDIES, THAT IS, 
THOSE STUDIES WITH POSITIVE AS WELL AS NEGATIVE FINDINGS. 

WHEN POSITIVE FINDINGS ARE LISTED FOR TISSUE MASS, OTHER 
LESIONS, MULTIPLE ORCANS, OR OTHER NON-PROTOCOL TISSUES, 
THE TOTAL NUMBER GF TISSUES EXAHINE9 REPRESENTS THE 
TOTAL NUMBER OF ANIMALS EXAMINED AT THAT INTERVAL OR THE 

TOTAL NUHBER    OF ANIMALS ON STUDY,    AS APPROPRIATE. 

WHERE INDIVIDUAL STUDY DATA ARE FOLLOWED ~Y THE SUPER- 

SCRIPT "A’, THE NUMBER PRESENTED REPRESENTS THE 

NUMBER OF ANIMALS SACRIFICED AT TERMINATION RATHER 

THAN THE NUMBER OF TISSUES EXAMINED, 

’OVERALL PERCENT’ IS THEN CALCULATED USING THE 
1OVERALL TOTALS’ FIGURE. 

THE COMPUTER ESTABLISHES ’RANGE OF PERCENTAGES’ FROM THE 
DATA COMPRISING ’POSITIVE TOTALS~. 

i 
i 
i 
I 
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| 
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FINDING 

NEOPLASIA IN CD-i® Ft HICE-UNTREATED CONTROLS 

POSITIVE ANIMALS POSITIVE 
FINDINGS EXAMINED FINDINGS 

(HALES) (HALES) (FEMALES) 

TISSUE N~ME--KIDNEY 

(FEHALES) 

TUBULAR CELL ADEHOMA 

POSITIVE TOTALS-- 
OVERALL TOTALS--- 
OVERALL PERCENT-- 

RANGE OF PERCENTAGES-- 

1 
t 

15 
14 

0 
0 

2 29 0 
2 5~ 0 

3.6               0.0 

7 --    7 0 -- 

E6 

41 

I 
I 
I 
! 
I 
I 

TUBULAR CELL CARCINOMA 

POSITIVE TOTALS-- 
OVERALL TOTALS--- 
OVERALL PERCENT-- 

RANGE OF PERCENTAGES-- 

15 0 

IS 0 
5~ 0 

t.8 0.0 

-- 7 0 -- 

TISSUE NAME--LIVER 

HEMhNGIOSARCOMA 

POSITIVE TOTALS-- 
OVERALL TOTALS--- 
OVERALL PERCENT-- 

RANGE OF PERCENTAGES-- 

0 

0 
0 

0.0 

0 ---- 

15 

75 

2 

2 

2.0 

t5 

8t 

15 

i00 

i3 
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2 Z, 198  

MEMORANDUM 

SUBJECT: Transmittal of the Final FIFRA Scientific Advisory 
Panel Reports on the February 11-12, 1986 Meeting 

TO: Steven Schatzow, Director 
Office of Pesticide Programs (TS-766) 

The abowe mentioned meeting of the FIFRA Scientific Advisory 
Panel (SAP) was an open meeting held in Arlington, Virginia to 
review the following topics: 

(i) A set of scientific issues being considered by the 
Agency in connection with the Registration Standard 
for Glyphosate; 

(2) A set of scientific issues in connection with th~ Aoency’s 

preposed action on the non-wood uses of Pentachlorophenol 
as set forth in the Position Document 4; 

(3) 

(4) 

C5) 

(6) 

A set of scientific issues being considered by the Agency 
is connection with the Registration Standard for Oryzalin; 

A set of scientific issues being considered by the Agency 
im connection with the Registration Standard £or A~itraz; 

A set of scientific issues being considered by the Agency 
im connection with the Registration Standard for Acephate; 

A set of scientific issues being considered by the Agency 
is connection with Subdivision U of the Pesticide Assess- 
ment Guidelines. 

Re;eived 
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Please find attached the SAP’s final reports on the six issues 
discussed at the meeting. 

Attachments 

Panel Members 
John A. Moore 
James Lamb 
A1 Heier 
Susan Sherman 
John Melone 
Douglas Campt 
EPA Participants 

nson, Executive Secretary 
FIFRA Scientific Advisory Panel (TS-769) 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICID~ ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with the Registration Standard ~or Glyphosate 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the data base 

the Environmental Protection Agency’s (EPA) decision to 
classify Glypbosate as a class C (possible human) carcinogen. The re- 
view was conducted in an open meeting held in Arlington, Virginia, on 
February ii, |986. All Panel members, except Dr. Thomas W. Clarkson, 
were present for the review. In addition, Dr. David Gaylor, Director 
of the Biometry Staff at the National Center for Toxicological Re-. 

served as an ad hoc member of the Panel. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff o£ the Environmental 
Protection Agency and from Mr. Robert Harness and Dr. Timothy Long of 
Monsanto Company. 

In consideration of all matters brought out during the meeting 
and careful review o£ all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

Comments on Carcinogen Classification 

The Panei concurs that it is necessary to categorize chemicals 
as to their a{~parent carcinogenic risk to man. The Panel is con- 
cerned that t~e categories outlined in the Agency’s Cancer Guidelines 
are somewhat limited in scope. For only a small number of specific 
chemicals is there epidemiologic evidence of their carcinogenicity 
in man, either sufficient evidence (Group A) or limited evidence 
(Group B-l). Thus, most chemicals that are carcinogenic for animals 
have been placed in Groups 8-2 and C.              D has apparently not 
been used. The Panel urges the Agency to attempt to develop a more 
disc~iminator~ classification scheme° 
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-2- 

Glyphosate 

The Agency requested the Panel to focus its attention upon a 
set of issues relating to the pesticide                 There follows 
a list of the issues and the SAP’s response to each question. 

Based on the Agency’s weight of the evidence assessment with 
emphasis on the mouse kidney tumors, the Agency has classified 
Glyphosate as a class C (possible human) carcinogen. The Agency 
specifically requests any comment that the Panel may wish to 
present with regard to its assessment of the weight of evidence 
and subsequent determination Df carcinogenicity according to 
the Agency’s Cancer Guidelines. 

The Agency requests also that the Panel consider what weight 
should be given to this marginal increase in kidney tumors, the 
importance of this type o£ tumor in the assessment o~ the car- 
cinogenicity of Glyphosate, and the weight placed on histori- 
cal and concurrent contro.ls for this type of evaluation. 

Panel Response: 

In the instance of Glyphosate, the Panel concurs that the data 
on renal tumors in male mice are equivocal. Only small numbers of 
tumors were found in any group, including those at the highest dose 
which appear to have exceeded the maximal tolerated dose. The vast 
majority of the pathologists, who examined the proliferative lesion 
in the male control animal, agreed that the lesion represented a 
renal adenoma. Therefore,               analysis of the data should 
utilize this datum. In addition, the statistical analysis shall be 
age-adjusted; when this is done, no oncogenic effect of Glyphosate 
is demonstrated using concurrent controls. Nevertheless, the oc- 
currence o£ three neoplasms in high dose male mice is unusual and 
using historical controls is statistically highly significant. Fur- 
thermore, categorization of the oncogenic risk of Glyphosate is com- 
plicated by the fact that doses used in the rat study do not appear 
to have reached the maximal tolerated dose. Under these circumstances, 
the Panel does not believe that it is possible to categorize Glypho- 
sate clearly into Group C (possible human carcinogen) or Group E (no 
evidence of carcinogenicity for humans). The Panel proposes that 

be categorized as Group D (not and that there 
be a data call-in for further studies in rats and/or mice to clarify 
unresolved questions. 

Regardin~ the issue of using historical or concurrent controls, 
the Panel believes that this has to be decided on a case-by-case basis. 
For Glyphosate, the historical control data support that there may be 
reason for concern. However, the level of concern raised by histori- 
cal control data was not great enough to displace putting p~imary 

on the concurrent controls. 
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DISCLAIMER 

This document has been reviewed in accordance with U.S. Environmental Protection 
Agency policy and approved for publication. Mention of trade names or commercial products 
does not constitute endorsement or recommendation for use. 
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1. INTRODUCTION 

1.1. PURPOSE AND SCOPE OF THE GUlDELINES 

These guidelines revise and replace the U.S. Environmental Protection Agency' s (EPA 's, 

or the Agency's) Guideline for Carcinogen Risk Assessment, published in 51 FR 33992, 

eptember 24, 1986 (U .S. EPA I 986a) and the 1999 interim final guidelines (U.S. EPA, 1999a; 

see U.S . EPA 200 I b). They provide EPA staff with guidance for developing and using risk 

assessments. They also provide basic information to the public about the Agency's risk 

assessment methods. 

These cancer guidelines are used with other risk assessment guidelines such as the 

Guidelines for lvlutagenicity Risk Asse sment (U .S. EPA 1986b) and the Guidelines/or 

Exposure Assessment (U.S. EPA, 1992a). Consideration of other Agency guidance documents is 

also important in assessing cancer risks where procedures for evaluating specific target organ 

effects have been developed (e.g. , assessment of thyroid follicu lar cell tumors, U.S. EPA, 1998a). 

All of EPA ' s guidelines should be consulted when conducting a risk assessment in order to 

ensure that information from studies on carcinogenesis and other health effects are considered 

together in the overall characterization of risk. This is particularly true in the case in which a 

precursor effect for a tumor is also a precursor or endpoint of other health effects or when there is 

a concern for a particular susceptible life-stage for which the Agency has developed guidance, for 

example, Guidel inesfor Developmental Toxicity Risk Assessment (U .S. EPA, 1991 a). The 

developmental guide lines discuss hazards to children that may result from exposures during 

preconception and prenatal or postnatal development to se, ual maturity. Similar guidelines exist 

for reproductive toxicant risk assessments (U.S. EPA, 1996a) and for neurotoxicity risk 

assessment (U.S . EPA 1998b). The overall characterization of risk is conducted within the 

context of broader policies and guidance such as Executive Order 13045, "Protection of Children 

From Environmental Health Risks and Safety Risks '( Executive Order 13045, 1997) which is the 

primary directive to federal agencies and departments to identify and assess environmental health 

risks and safety risks that may dispropoltionately affect children. 
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The cancer guidelines encourage both consistency in the procedures that support 

scientific components of Agency decision making and flexibility to allow incorporation of 

innovations and contemporaneous scientific concepts. In balancing these goals, the Agency 

relies on established scientific peer review processes (U.S. EPA, 2000a' OMB 2004) . The cancer 

guideliJles incorporate basic principles and science policies based on evaluation of the currently 

available information. The Agency intends to revise these cancer guidelines when substantial 

changes are necessary. As more information about carcinogenesis develops, the need may arise 

to make appropriate changes in risk assessment guidance. fn the interim. the Agency intends to 

issue special reports. after appropriate peer review. to supplement and update guidance on single 

topics (e.g. U.S. EPA. 1991 b). One such guidance document, SupplementaL Guidcmcefor 

Assessing Susceptibility fi'oln Early -Life Exposure to Carcinogens ("'Supplemental Guidance ' , 

was developed in conjunction with these cancer guidelines (U.S. EPA ., 2005). Because both the 

methodology and the data in the Supplemental Guidance (see Section 1.3 .6) are expected to 

evolve more rapidly than the issues addressed in these cancer guidelines, the two were developed 

as separate documents. The Supplemental Guidance , however as well as any other relevaJ1t 

(including subsequent guidance documents. should be considered along with these cancer 

guidelines as risk assessments for carcinogens are generated. The use of supplemental guidance, 

such as the upplemental Guidance for Assessing Cancer Susceptibility from Early-life Exposure 

to Carcinogens, has the advantage ofallowing the Supplemental Guidance to be modified as 

more data become availab le. Thus, the consideration of new. peer-reviewed scientific 

understanding and data in an assessment can always be consistent with the purposes of these 

cancer guidelines . 

These cancer guidelines are intended as guidance only. They do not establish any 

substantive' rules ' under the Administrative Procedure Act or any other law and have no binding 

effect on EPA or any regulated entity, but instead represent a non-binding statement of policy. 

EPA believes that the cancer guidelines represent a sound and up-to-date approach to cancer risk 

assessment, and the cancer guidelines enhance the application of the best available science in 

EPA's risk assessments. However, EPA cancer risk assessments may be conducted differently 

than envisioned in the cancer guidelines for many rea ons. including (but not limited to) new 
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information new scientific understanding, or new science policy judgment. The science of risk 

assessment continues to develop rapidly , and specific components of the cancer guidelines may 

become outdated or may otherwise require modification in individual settings. Use of the cancer 

guidelines in future risk assessments will be based on decisions by EPA that the approacbes are 

suitable and appropriate in the context of those particular risk assessments . These judgments wi II 

be tested through peer review, and risk assessments wi II be modified to use different approaches 

if appropriate . 

1.2. ORGANIZATION AND APPLICATION OF THE CANCER GUIDELINES 

1.2.1. Organization 

Publications by the Office of Science and Technology (OSTP 1985 and the National 

Research Council (NRC) (NRC, 1983 1994) provide information and general principles about 

risk assessment. Risk assessment uses available scientific information on the propelties of an 

agent l and its effects in biological systems to provide an evaluation of the potential for harm as a 

consequence of environmental exposure . The 1983 and 1994 NRC documents organize risk 

assessment information into four areas: hazard identification, dose-response assessment, 

exposure assessment, and risk characterization. Thjs structure appears in these cancer guidelines, 

with additional emphasis placed on characterization of evidence and conclusions in each area of 

the assessment. In palticular, the cancer guidelines adopt the approach of the NRC's 1994 repOlt 

in adding a dimension of characterization to the hazard identification step: an evaluation of the 

conditions under which its expression is anticipated. Risk assessment questions addressed in 

these cancer guideline~ are as follows. 

• For hazard-Can the identified agent present a carcinogenic hazard to humans and, 

if so, under what circumstances? 

• For dose response-At what levels of exposure might effects occur? 

I The term "agent" refers generally to any chemical substance, mixture or physical or biological entity 
being assessed, unless otherwise noted (See Section 1.2.2 for a note on radiation.). 
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• For exposure- What are the conditions of human exposure? 

• For risk-What is the character of the risk? How well do data SUppOtt conclusions 

about the nature and extent of the risk from various exposures? 

The risk characterization process first summarizes "findings on hazard, dose response and 

exposure characterizations and then develops an integrative analysis of the whole risk case. It 

ends in the writing of a technical risk characterization. Other documents such as summaries for 

the risk managers and the public, reflecting the key points of the risk characterization are usually 

written. A summary for managers is a presentation for those who mayor may not be familiar 

with the scientific details of cancer assessment. It also provides information for other interested 

readers. The initial steps in the risk characterization process are to make building blocks in the 

form of characterizations of the assessments of hazard, dose response and exposure. The 

individual assessments and characterizations are then integrated to arrive at risk estimates for 

exposure scenarios of interest. As part of the characterization process explicit evaluations are 

made of the hazard and risk potential for susceptible lifestages, including children (U.S. EPA, 

1995, 2000b). 

The 1994 NRC document also explicitly called attention to the role of the risk assessment 

ptocess in identifying scientific uncertainties that, if addressed , could serve to reduce their 

uncertainty in future iterations of the risk assessment. NRC recommended that when the Agency 

"reports estimates of risk to decisions-makers and the public it should present not only point 

estimates of risk, but also the sources and magnitudes of uncertainty associated with these 

estimates" (p. 15). Thus, the identified uncertainties serve as a feedback loop to the research 

community and decisionrnakers specifying areas and types of information that would be 

particularly useful. 

There are several reasons for individually characterizing the hazard, dose response, and 

exposure assessments. One is that they are often done by different people than those who do the 

integrative analyses. The second is that there is very often a lapse of time between the conduct of 

hazard and dose-response analyses and the conduct of exposure assessment and integrative 
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analysis. Thus it i important to capture characterizations of assessments as the assessments are 

done to avoid the need to go back and reconstruct them. Finally, frequently a single hazard 

assessment is lIsed by several programs for several different exposure scenarios. There may be 

one or several documents involved. " Integrative analysis' is a generic term' and many 

documents that have other titles may contain integrative analyses . In the following sections, the 

elements of these characterizations are discussed. 

1.2.2. Application 

The cancer guidelines apply within the framework of policies provided by applicable 

EPA statutes and do not alter such policies. 

The cancer guidelines cover the assessment of available data. They do not imply that one 

kind of data or another is prerequisite for regulatory action concerning any agent. It is 

important that, when evaluating and considering the use of any data EPA analysts 

incorporate the basic standards of quality as defined by the EPA Information Quality 

Guidelines (U.S. EPA 2002a see Appendix B) and other Agency guidance on data 

quality such as the EPA Quality Manual for Environmental Programs (U.S . EPA 2000e), 

as well as OMB Guidelines/or Ensuring and Maximizing the Quality, Utility. and 

Integrity 0/ In/ormation Disseminated by Federal AgenCies (OMB, 2002). Lt is very 

important that all analyses consider the basic standards of quality including objectivity, 

utility, and integrity . A summary of the factors and considerations generally used by the 

Agency when evaluating and considering the use of scientific and technical information is 

contained in EPA's A Summary o/General Assessment Factors/or Evaluating the Quality 

o/Scientific and Technical In/ormation (U .S. EPA 2003). 

Risk management applies directives in statutes, which may require consideration of 

potential risk or solely hazard or exposure potential , along with social economic, 

technical. and other factors in decision making. Risk assessments may be used to support 

1-5 

Exhibit 5366 0010 



decisions, but in order to maintain their integrity as decision-making tools. they are not 

influenced by consideration of the social or economic consequences of regulatory action. 

The assessment of risk from radiation sources is informed by the continuing examination 

of human data by the National Academy of SciencesINRC in its series of numbered reports; 

"Biological Effects of Ionizing Radiation." Although some of the general principles of these 

cancer guidelines may also apply to radiation risk assessments some of the details of their risk 

assessment procedures may not, as they are most focused on other kinds of agents. Therefore, 

these cancer guidelines are not intended to provide the primat"y source ot~ or guidance for, the 

Agency' s evaluatjon of the carcinogenic risks of radiation. 

Not every EPA assessment has the same scope or depth, a factor recognized by the 

National Academy of Sciences (NRC, 1996). For example, EPA' s Information Quality 

Guidelines (U .S. EPA, 2002a, see Appendix B) discllss influential information that ;'will have or 

does have a. c.lear and substantial impact '" on important public policies or private sector 

decisions ... that should adhere to a rigorous standard of quality." It is often dif ficult to know a 

priori how the results of a risk assessment are likely to be used by the Agency. Some risk 

assessments may be used by Agency economists and policy analysts and the necessary 

information for such analyses as d iscussed in detail later in tlus document should be included 

when practicable (U.S. EPA, 2002a). On the other hand Agency staff often conduct screening

level assessments for priority setting or separate assessments of hazard or exposure for ranking 

purposes or to decide whether to invest resources in collecting data for a. full assessment. 

Moreover a given assessment of hazard and dose response may be used with more than one 

exposure assessment that may be conducted separately and at different times as the need arises in 

studying environmental problems related to various exposure media. The cancer guidelines 

apply to these various situations in appropriate detail, given the scope and depth of the particular 

assessment. For example a screening assessment may be based almost entirely on structure

activity relationships (SARs) and detimlt options, when other data are not readily available . 

When more data and resources are readily available, assessments can use a critical analysis of all 

of the available data as the starting point of the risk assessment. Under these conditions, default 
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options would only be Llsed to address uncertainties or the absence of critical data. Default 

options are inferences based on general scient itic knowledge of the phenomena in question and 

are also matters of policy concerning the appropriate way to bridge uncertainties that concern 

potential risk to human health . 

These cancer gu idelines do not suggest that all of the kinds of data covered here will need 

to be availab le or used for either assessment or decision making. The level of detail of an 

assessment is a matter of Agency management discretion regarding applicable decision-making 

needs. The Agency generally presumes that key cancer information (e.g., assessments contained 

in the Agency ' s Integrated risk Information System) is influential information" as defined by the 

EPA Information Quality Guidelines and' highly intluential ' as defined by OMS s Information 

Quality Bulletin for Peer Review (OMB 2004 . 

1.3. KEY FEATURES OF THE CANCER GUlDELINES 

1.3.1. Cr itica l Ana lysis of Available Information as the Starting Point fo r Evaluation 

As an increasing understanding of carcinogenesis is becoming available, these cancer 

guidelines adopt a view of default options that is consistent with EPA's mission to protect human 

health while adhering to the tenets of sound science. Rather than viewing default options as the 

stalting point from which departures may be justified by new scientific information these cancer 

guidelines view a critical analysis of all of the available information that is relevant to assessing 

the carcinogenic ri sk as the starting point from which a default option may be invoked if needed 

to address uncertainty or the absence of critical information. Preference is given to using 

information that has been peer reviewed e.g. reponed in peer-reviewed scientific journals. The 

primary goal of EPA actions is protection of human health; accordingly, as an Agency policy, 

risk assessment procedures, including default options that are used in the absence of scientific 

data to the contrary should be health protective (U.S. EPA, 1999b). 

Use of hea lth protective risk assessment procedures as described in these cancer 

guidelines means that estimates, while uoce,11ain, are more likely to overstate than understate 

hazard and/or risk. NRC 1994 reaffirmed the lise of default options as "a reasonable way to 

cope with uncertainty abollt the choice of appropriate models or theory' (p. J 04) . RC saw the 

1-7 

Exhibit 5366 0012 



need to treat uncertainty in a predictable way that is "scientifically defensible. consistent with the 

agency's statutory mission, and responsive to the needs of decision-makers" (p. 86). The extent 

of health protection provided to the public ultimately depends upon what risk managers decide is 

the appropriate course of regulatory action. When risk assessments are performed using only one 

set of procedures. it may be c1itllcuIt for risk managers to determine how much health 

protectiveness is built into a particular hazard determination or risk characterization. When there 

are alternative procedures having significant biological SUppOlt, the Agency encourages 

assessments to be performed using these alternative procedures, if feasible, in order to shed light 

on the uncertainties in the assessment, recognizing that the Agency may decide to give greater 

weight to one set of procedures than another in a specific assessment or management decision. 

Encouraging risk assessors to be receptive to new scientific information, NRC discussed 

the need for departures from default options when a "sufficient showing" is made. It called on 

EPA to articulate clearly its criteria fo r a departure so that decisions to depart from default 

options would be "scientifically credible and receive public acceptance" (p. 91). It was 

concerned that ad hoc departures would undercut the scientitlc credibility of a risk assessment. 

NRC envisioned that principles for choosing and departing from default options would balance 

several objectives including 'protectjng the public health , ensuring scientitic validity, 

minimizing serious errors in estimating risks maximizing incentives for research, creating an 

orderly and predictable process, and fostering openness and trustworthiness" (p. 81) . 

Appendices N-l and N-2 of RC (1994) discussed two competing standards for choosing 

default options articulated by members ~f the committee. One suggested approach would 

evaluate a departure in terms of whether ' it is scientifically plausible' and whether it ' tends to 

protect public health in the face of scientific unceL1ainty" (p. 601). An alternative approach 

"emphasizes scientitic plausibility with regard to the use of alternative models" (p. 631). 

Reaching no consenslls on a single approach. NRC recognized that developing critelia for 

departures is an EPA policy matter. 

The basis for invoking a default option depends on the circumstances. Generally , if a gap 

in basic understanding exists or if agent-specific information is missing, a default option may be 

used. I f agent-specific information is present but crit ica l analysis reveals inadequacies a default 
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option may also be used. ff critical analysis of agent-specific information is con istent with one 

or more biologically based models as well as with the default option , the alternative models and 

the default option are both carried through the assessment and characterized for the risk manager. 

In this case. the default model not only tits the data but also serves as a benchmark for 

comparison wilh other analyses. This case also highlights the importance of extensive 

experimentation to support a conclusion about mode of action including addressing the issue of 

whether alternative modes of action are also plausible. Section 2.4 provides a framework for 

critical analysis of mode of action information to address the extent to which the available 

information supports the hypothesized mode of action, whether alternative modes of action are 

also plausible and whether there is confidence that the same inferences can be extended to 

populations and lifestages that are not represented among the experimental data. 

Generally, cancer risk decisions strive to be "sc ientifically defensible, consistent with the 

agency ' s statutory mission, and responsive to the needs of decision-makers' (NRC, 1994). 

Scientific defensibility would be evaluated through use of EPA's Science Advisory Board, EPA 's 

Office of Pest icide Programs' Scientific Advisory Panel, or other independent expelt peer review 

panels to determine whether a consensus among scientific experts exists. Consistency with the 

Agency's statutory mission would consider whether the risk assessment overall supports EPA's 

mission to protect human health and safeguard tbe natural environment. Responsiveness to the 

needs of decisionmakers would take into account pragmatic considerations such as the nature of 

the decision; the required depth of analysis; the util ity, time, and cost of generating new scientific 

data; and the time, personnel, and resources allotted to the risk assessment. 

With a multitude of types of data. ana lyses and risk assessments. as well as the diversity 

of needs of decisionmakers, it is neither possible nor desi rable to specify step-by-step criteria for 

decisions to invoke a default option . A discussion of major default options appears in the 

Appendix. Screening-level assessments may more readily use default parameters, even worst

case assumptions that would not be appropriate in a full-scale assessment. On the other hand , 

significant risk management decisions will often benefit from a more comprehensive assessment 

including alternative risk models having significant biological support. To the extent practicable, 

such assessments should provide central estimates ot potential risks in conjunction with lower 
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and upper bounds (e.g., confidence limits) and a clear statement of the unceLtainty associated 

with these estimates. 

In the absence of sufficient data or understanding to develop of a robust, biologically 

based model. an appropriate policy choice is to have a single preferred curve-fitting model for 

each type of data set. Many different curve-fitting models have been developed and those that 

tit the observed data reasonably weIl may lead to several-fold differences in estimated risk at the 

lower end of the observed range. r n addition, goodness-of-fit to the experimental observations is 

not by itself an effective means of discriminating among models that adequately fit the data 

(OSTP. 1985). To provide some measure of consistency across different carcinogen 

assessments EPA uses a standard curve-fitting procedure for tumor incidence data. Assessments 

that include a different approach should provide an adequate justification and compare their 

results with those from the standard procedure. Application of models to data should be 

conducted in an open and transparent manner. 

1.3.2. Mode of Action 

The lise of mode ofaction1 in the assessment of potential carcinogens is a main foclls of 

these cancer guidelines. This area of emphasis arose because of the significant scientific 

advances that have developed concerning the causes of cancer induction. Elucidation of a mode 

of action for a particular cancer response in animals or humans is a data-rich determination. 

Significant information should be developed to ensure that a scientifically justifiable mode of 

action underlies the process leading to cancer at a given site. In the absence of sufficiently 

scientifically justifiable mode of action information, EPA generally takes public health

protective. default positions regarding the interpretation of toxicologic and epidemiologic data: 

2 The term "mode a/action" is defined as a sequence of key events and processes, starting with interaction 
of an agent with a cell, proceeding through operational and anatomical changes, and resulting in cancer fonnation . A 
"key event" is an empirically observable precursor step lhat is itself a necessary element of the mode of action or is a 
biologically based marker for such an element. Mode of action is contrasted with 'mechanism of action." which 
implies a more detailed understanding and description of events, often at the molecular level, than is meant by mode 
of action . The toxicokinetic processes that lead to formation or distribution of the active agent to the target tissue are 
considered in estimati ng dose but are not part of the mode of action as the term is used here . There are many 
exam ples of possible modes of carcinogenic action, such as mutagenicity , mitogenesis. inhibition of cell death. 
cytotoxicity with reparative ce ll proliferation, and immune suppression. 
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animal tumor findings are judged to be relevant to humans, and cancer risks are assumed to 

conform with low dose linearity. 

Understanding of mode of action can be a key to identifying processes that may cause 

chemical exposures to differentially affect a particular population segment or lifestage. Some 

modes of action are anticipated to be mutagenic and are assessed with a linear approach. This is 

the mode of action of radiation and several other agents that are known carcinogens. Other 

modes of action may be modeled with either linear or nonlinear' approaches after a rigorous 

analysis of available data under the guidance provided in the framework for mode of action 

analysis (see Section 2.4.3). 

1.3.3. Weight of Evidence Narrative 

The cancer guidelines emphasize the impoltance of weighing all of the evidence in 

reaching conclusions about the human carcinogenic potential of agents. This is accomplished in 

a single integrative step after assessing all of the individual lines of evidence, which is in contrast 

to the step-wise approach in the 1986 cancer guidelines. Evidence considered inc ludes tumor 

tindings, or lack thereof. in humans and laboratory animals; an agenfs chemical and physical 

properties; its structure-activity relationships SARs) as compared with other carcinogenic 

agents' and studies addressing potential carcinogenic processes and mode(s) of action, either in 

vivo or in vitro. Data from epidemiologic studies are generally preferred for characterizing 

human cancer hazard and risk. However, all of the information discussed above cou ld provide 

valuable insights into the possible mode(s) of action and likelihood of human cancer hazard and 

risk. The cancer guidelines recognize the growing sophistication of research methods. 

JThe term nonlinear" is used here in a nalTower sense than its usual meaning in the field of mathematical 
modeling. In these cancer guidelines. the term 'nonlinear' refers to threshold mode ls (which show no re ponse over 
a range of low doses that incJude zero) and some 110nthreshold models (e.g. , a quadractic model , which shows some 
response at all doses above zero). Tn these cancer guide lines, a nonljnear model is one whose slope is zero at (and 
perhaps above) a dose of zero. A low-dose-linear model is one whose slope is greater than zero at a dose of zero. A 
low-dose-linear model approxi mates a straight line only at velY low doses' at higher doses nearthe observed data a 
low-dose-linear model can display curvature. The term "Iow-dose-linear" is often abbreviated ' linear.' although a 
low-dose-Iinear model is not linear at all doses. Use of nonlinear approaches does not imply a biological threshold 
dose below which the response is zero. Estimating thresholds can be problematic' for example, a response that is not 
tatistically significant can be consistent with a small risk that falls below an experiment'S power of detection. 

1-11 

Exhibit 5366 0016 



particularly in their ability to reveal the modes of action of carcinogenic agents at cellular and 

subcellular levels as well as toxicokinetic processes. 

Weighing of the evidence includes addressing not on ly the likelihood of human 

carcinogenic effects of the agent but also the conditions under which such effects may be 

expressed, to the extent that these are revealed in the toxicological and other biologically 

impOltant features of the agent. 

The weight of evidence narrative to characterize hazard summarizes the results of the 

hazard assessment and provides a conclusion with regard to human carcinogen ic potential. The 

narrative explains the kinds of evidence available and how they fit together in drawing 

conclusions, and it points out significant issues/strengths/limitations of the data and conclusions. 

Because the narrative also summarizes the mode of action information it sets the stage for the 

discussion of the rationale underlying a recommended approach to dose-response assessment. 

In order to provide some measure of clarity and consistency in an otherwise free-form, 

narrative characterization standard descriptors are used as part of the hazard nalTative to express 

the conclusion regarding the weight ofevidence for carcinogenic hazard potential. There are five 

recommended standard hazard descriptors: "Carcinogenic to Hurnans " "Likely to Be 

Carcinogenic to Humans," "Suggestive Evidence ojCarcinogenic Potential," "inadequate 

Injormation 10 Asses ' Carcinogenic Potential" and ' Not Likely to Be Carcinogenic to Humans." 

Each standard descriptor may be applicable to a wide variety of data sets and weights of evidence 

and is presented only in the context of a weight of evidence narrative. Furthermore, as described 

in Section 2.5 of these cancer guidelines, more than one conc lusion may be reached for all agent. 

1.3.4. Dose-response Assessment 

Dose-response assessment evaluates potential risks to humans at particular exposure 

levels. The approach to dose-response assessment for a particular agent is based on the 

conclusion reached as to its potential mode s) of action for each tumor type. Because an agent 

may induce multiple tumor type , the dose-response assessment includes an analysis of all tumor 

types, fo llowed by an overall synthesis that includes a characterization of the risk estimates 

across tumor types, the strength of the mode of action information of each tumor type, and the 
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anticipated relevance of each tllmortype to humans, including susceptible populations and 

lifestages (e.g. , childhood). 

Dose-response assessment for each tumor type is performed in two steps: assessment of 

observed data to derive a point of departure (POD) 4 followed by extrapolation to lower 

exposures to the extent that is necessary . Data from epidemiologic studies, of sufficie nt quality, 

are generally preferred for estimating risks . When animal studies are the basis of the analysis, 

the estimation of a human-equivalent dose should utilize toxicokinetic data to inform cross

spec ies dose scaling if appropriate and if adequate data are available. Otherwise, default 

procedures should be applied. For oral dose, based on current science an appropriate default 

option is to scale daily applied doses experienced for a lifet ime in propoltion to body weight 

raised to the 3/4 power U.S. EPA, 1 992b). For inhalation dose based on current science, an 

appropriate default methodology estimates respiratory deposition of particles and gases and 

estimates internal doses of gases with different absorption characteristics. When tox icokinetic 

modeling (see Section 3.1.2) is used without tox.icodynamic modeling (see Section 3.2.2), the 

dose-response assessment develops and supports an approach for addressing toxicodYl1amic 

equivalence, perhaps by retaining some of the cross-species sca ling factor (see Section 3.1.3 . 

Guidance is also provided for adjustment of dose from adults to children (see Section 4.3.1). 

Response data on effects of the agent on carcinogenic processes are analyzed (nontumor 

data) in addition to data on tumor incidence. I f appropriate, the analyses of data on tumor 

incidence and on precursor effects may be used in combination. To the extent the relationship 

between precursor effects and tumor incidence are known, precursor data may be used to 

estimate a dose-response function below the observable tumor data. Study of the dose-response 

fu nction fo r effects believed to be part of the carcinogenic process influenced by the agent may 

also assist in evaluating the relationship of exposure and response in the range of observation and 

at exposure levels below the range of observation. 

~ A "point of departure" (POD) marks the beginning of extrapolation to lower doses. The POD IS an 
estimated dose (usually expressed in human-equivalent terms) near the lower end of the observed range, wi thout 
s ignificant extrapolation to lower doses. 
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The tirst step of dose-response as essment is evaluation within the range of observation. 

pproaches to analysis of the range of observation of epidemiologic studies are determined by 

the type of study and how dose and response are measured in the study. In the absence of 

adequate human data for dose-response analy is, animal data are generally lIsed. If there are 

sufticient quantitative data and adequate understanding of the carcinogenic process, a 

biologically based model may be developed to relate dose and response data on an agent-specific 

basis. Otherwise, as a default procedure, a tandard model can be lIsed to curve-fit the data. 

The POD for extrapolating the relationship to environmental exposure levels of interest 

when the latter are outside the range of observed data, is generally the lower 95% confidence 

limit on the lowest dose level that can be supported for modeling by the data. SAB (1997) 

suggested that. "it may be appropriate to emphasize lower statistical bounds in screening analyses 

and in activities designed to develop an appropriate human exposure value, since such activities 

require accounting for variolls types of uncertainties and a lower bound on the central estimate is 

a scientifically-based approach accounting for the unceltainty in the true value of the ED,o [or 

central estimate].' However the consenSllS of the SAB (1997) was that, . both point estimates 

and statistjcal bounds can be useful in different circumstances and recommended that the 

Agency routinely calculate and present the point estimate of the ED,o [or central estimate] and 

the corresponding upper and lower 95% statistical bounds." For example, it may be appropriate 

to emphasize the central estimate in activities that involve formal uncertainty analysis that are 

required by OMB Circular A-4 (OMB 2003) as well as ranking agents as to their carcinogenic 

hazard. Thus, risk assessors should calculate, to the extent practicable and present the central 

estimate and the corresponding upper and lower statistical bounds (such as confidence limits) to 

inform decisiorunakers. 

The second step of dose-response assessment is extrapolation to lower dose levels, if 

needed . This extrapolation is based on extension of a biologically based model if supported by 

substantial data (see Section 3.3.2). Otherwise, default approaches c.an be applied that are 

consistent with current understanding of mode(s) of action of the agent, including approaches 

that asslltne linearity or nonlinearity of the dose-response relationship or both. A default 

approach tor linearity extends a straight line from the POD to zero doselzero response see 

1-14 

Exhibit 5366 0019 



Section 3.3.3). The linear approach is used when: ( I) there is an absence of sufficient 

information 0 11 modes of action or (2) the mode of action information indicates that the dose

response curve at low dose is or is expected to be linear. Where alternative approaches have 

ignificant biological support. and no scientific consensus favors a single approach, an 

assessment may present results using alternative approaches . A nonlinear approach can be used 

to develop a reference dose or a reference concentration see Section 3.3.4). 

1.3.5. Susceptible Populations and Lifestages 

An important use of mode of act ion information is to identify susceptible popUlations and 

lifestages. [t is rare to have epidemiologic studies or animal bioassays conducted in susceptib le 

individuals. This information need can be filled by identifying the key events of the mode of 

action and then identifying risk facto rs such as differences due to genetic polymorphisms 

disease, altered organ fu nct ion, lifestyle, and li festage, that can augment these key events. To do 

this. the information about the key precursor events is reviewed to identify particular populations 

or lifestages that can be particularly susceptib le to their occurrence (see Section 2.4.3.4). Any 

information suggesting quantitative differences between populations or lifestages is tlagged for 

consideration in the dose-response assessment see Section 3.5 and U.S. EPA 2002b) . 

l.3.6. Evaluating Risks from Childhood Exposures 

NRC (l994) recommended that· EPA should assess risks to infants and children 

whenever it appears that their risks might be greater than those of adu lts." Executive Order 

13045 (1997) requires that ·'each Federal Agency shal l make it a high priority to identify and 

a sess environmental health and safety risks that may disproportionately affect children. and sha ll 

ensure that their policies, programs and standards address disproportionate risks that result from 

env ironmental health risks or safety risks." In assessing ri sks to children EPA considers both 

effects manifest during chi ldhood and early-life exposures that can contribute to effects at any 

time later in life. 

These cancer guidelines view ch ildhood as a sequence of lifestages rather than viewing 

children as a subpopu lation, the distinction being that a subpopulation refers to a portion of the 
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population, whereas a lifestage is inclusive of the entire population. Exposures that are of 

concern extend from conception through adolescence and also include pre-conception exposures 

of both parents. These cancer guidelines use the term "childhood" in this more inclusive sense. 

Rarely are there studies that directly evaluate risks following early-life exposure. 

Epidemiologic studies of early-life exposure to environmental agents are seldom available. 

Standard animal bioassays generally begin dosing after the animals are several weeks old, w hen 

many organ systems are mature. This could lead to an understatement of risk, because an 

accepted concept in the science of carcinogenesis is that young animals are usually more 

susceptible to the carcinogenic activity of a chemical than are mature animals (McConnell, 

1992). 

At this time. there is some evidence of higher cancer risks following early-life exposure. 

For radiation carcinogenesis, data indicate that risks for several forms of cancer are highest 

following childhood exposure (NRC 1990; Miller 1995' U.S. EPA. 1999c). These human 

results are supported by the few animal bioassays that include perinatal (prenatal or early 

postnatal exposure. Perinatal exposure to some agents can induce higher incidences of the 

tumors seen in standard bioassays; some examples include vinyl chloride (Maltoni et al. , 1981), 

diethylnitrosamine (Peto et al. 1984) benzidine DDT dieldrin, and safrole (Yesselinovitch et 

a I. , L979). Moreover, perinatal exposure to some agents including vinyl chloride (Maltoni et al. , 

1981) and saccharin Cohen, 1995; Whysner and Williams 1996) can induce different tumors 

that are not seen in standard bioassays. Surveys comparing perinatal carcinogenesis bioassays 

w ith standard bioassays for a limited number of chemicals (McConnell 1992; U.S . EPA, 1996b) 

have concluded that 

the same tumor sites are usually observed following either perinatal or adult 

exposure, and 

• perinatal exposure in conjunction with adult exposure usually increases the 

incidence of tumors or reduces the latent period before tumors are observed. 

1-16 

Exhibit 5366 0021 



The risk attributable to early-life exposure often appears modest compared with the risk 

from lifetime exposure, but it can be about I O-fold higher than the risk from an exposure of 

similar duration occurring later in life (Ginsberg, 2003). Further research is warranted to 

investigate the extent to which these findings apply to specific agents, chemical classes, and 

modes of action or in general. 

These empirical results are consistent with current understanding of the biological 

processes involved in carcinogenesis, which leads to a reasonable expectation that children can 

be more susceptible to many carcinogenic agents (Anderson et aI. , 2000; Birnbaum and Fenton 

2003; Ginsberg, 2003; Miller et aI. , 2002; Scheuplein et aI., 2002). Some aspects potentially 

leading to childhood susceptibility are listed below. 

Differences in the capacity to metabolize and clear chemicals can result in larger or 

smaller internal doses of the active agent(s). 

More frequent cell division during development can result in enhanced expression 

of mutations due to the reduced time available for repair of DNA lesions (Slikker et 

aI. , 2004). 

Some embryonic cells, such as brain cells, lack key DNA repair enzymes. 

More frequent cell division during development can result in clonal expansion of 

cells with mutations from prior unrepaired DNA damage (Slikker et al., 2004). 

• Some components of the immune system are not fully functional during 

development (Holladay and Smialowicz, 2000; Holsapple et aI. , 2003). 

• Hormonal systems operate at different levels during different lifestages. 
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Induction of developmental abnormalities can result in a predisposition to 

carcinogenic effects later in life (Anderson et aI. , 2000; Birnbaum and Fenton, 

2003 ; Fenton and Davis, 2002). 

To evaluate risks from early-life exposure, these cancer guidelines emphasize the role of 

toxicokinetic information to estimate levels of the active agent in children and toxicodynamic 

information to identify whether any key events of the mode of action are of increased concern 

early in life. Developmental toxicity stud ies can provide information on critical periods of 

exposure for particular targets of toxicity. 

An approach to assessing risks from early-life exposure is presented in Figure 1-1. [n the 

hazard assessment, when there are mode of action data. the assessment considers whether these 

data have special relevance during childhood considering the various aspects of development 

I isted above . Examples of such data include toxicokinetics that predict a sufficiently large 

internal dose in chi Idren or a mode of action where a key precursor event is more likely to occur 

during childhood. There is no recommended default to settle the question of whether tumors 

arising through a mode of action are relevant during chi Idhood; and adequate understanding the 

mode of action implies that there are sufficient data (on either the specific agent or the general 

mode of action) to form a confident conclus ion about relevance during chi Idhood (see Section 

2.4.-,.4). 

In the dose-response assessment, the potential for susceptibility during childhood 

warrants explicit consideration in each assessment. These cancer guidelines encourage 

developing separate risk estimates for children according to a tiered approach that considers what 

pertinent data are available (see Section 3.5). Childhood may be a susceptible period ; moreover, 

exposures during childhood generally are not equivalent to exposures at other times and may be 

treated differently from exposures occurring later in life (see Section 3.5). In addition, 

adjustment of unit risk estimates may be warranted when used to estimate risks from childhood 

exposure (see Section 4.4). 

At this time. several limitations preclude a full assessment of children's risk . There are no 

generally used testing protocols to identify potential environmental causes of cancers that are 
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unique to children, including several forms of childhood cancer and cancers that develop from 

parental exposures and cases where developmental exposure may alter susceptibility to 

carcinogen exposure in the adult (Birnbaum and Fenton, 2003) . Dose-response assessment is 

limited by an inability to observe how developmental exposure can modify incidence and latency 

and an inability to estimate the ultimate tumor response resulting from induced susceptibility to 

later carcinogen exposures. 

To partially address the limitations identified above, EPA developed in conjunction with 

these cancer guidelines SupplementaL Guidance for Assessing Susceptibility ft"om Early-Life 

Exposure 10 CarCinogens "Supplemental Guidance" ). The Supplemental Guidance addresses a 

number of issues pertaining to cancer ri sks as ociated with early-life expo ures generally, but 

provides specific guidance on procedures for adjusting cancer potency estimates only for 

carcinogens acting through a mutagenic mode of action. This Supplemental Guidance 

recommends. for such chemicals when no chemical-specitic data exist a default approach using 

estimates from chronic studies (i.e., cancer slope factors) with appropriate modifications to 

address the potential for differential risk of early-lifestage exposure. 

The Agency considered both the advantages and disadvantages to extending the 

recommended age dependent adjustment factors for carcinogenic potency to carcinogenic agents 

for which the mode of action remains unknown . EPA decided to recommend these factors only 

for carcinogens acting through a mutagenic mode of action based on a combination of analysis of 

available data and long-standing science policy positions which govern the Agency's overall 

approach to carcinogen risl< assessment. In general, the Agency prefers to rely on analyses of 

data, rather than general defaults . When data are available for a sensitive lifestage, they would be 

lIsed directly to evaluate risks for that chemical and that Iifestage on a case-by-case basis. In the 

case of nonmutagenic carcinogens, when the mode of action is unknown, the data were judged by 

EPA to be too limited and the modes of action too diverse to use this as a category for which a 

general default adj ustment factor approach can be applied. [n this situation, a linear low-dose 

extrapolation methodology without further adjustment) i recommended . It is the Agency ' s 

long-standing science policy position that lise of he linear low-dose extrapolation approach 
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provides adequate public health conservatism in the absence of chemical-specitic data indicating 

differential early~l ife sensitivity or when the mode of action is not mutagenic. 

The Agency expects to produce additional supplemental guidance for other modes of 

action, as data from new research and toxicity testing indicate it is warranted. EPA intends to 

focus its research , and work collaboratively with its federal paltners, to improve understanding of 

the implications of early life exposure to carcinogens. Development of guidance lar estrogenic 

agents and chemicals acting through other processes resulting in endocrine disruption and 

ubsequent carcinogenesis, for example, might be a reasonable priority in light of the human 

experience with diethylstilbesterol and the existing early life animal studies. It is worth noting 

lhat each mode of action for endocrine disruption will probably require separate analysis. 

As the Agency examines additional carcinogenic agents, the age groupings may differ 

from those recommended for assess ing cancer risks from early-life exposure to chemicals with a 

mutagenic mode of action . Puberty and its associated biological changes for example involve 

many biological processes that could lead to changes in sensitivity to the effects of some 

carcinogens, depending on their mode of action. The Agency is interested in identifying 

lifestages that may be particularly sensitive or refractory for carcinogenesis, and believes that the 

mode of action framework described in these cancer guidelines is an appropriate mechanism for 

elucidating these lifestages. For each additional mode of action evaluated, the various age 

groupings determined to be at differential ri sk may differ from those proposed in the 

Supplemental Guidance. For example, the age groupings selected for the age-dependent 

adjustments for carcinogens acting through a mutagenic mode of action were initially selected 

based on the available data i.e. for the laboratory animal age range representative of birth to < 2 

years in humans. More limited data and information on human bi.ology were used to determine a 

cience-infonned policy regarding 2 to < 16 years. Data were not available to refine the latter 

age group. [f more data become available regarding carcinogens with a mutagenic mode of 

action consideration may be given to further refinement of these age groups. 
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1.3.7. Emphasis on Characterization 

The cancer guidelines emphasize the importance of a clear and useful characterization 

narrative that summarizes the analyses of hazard, dose-response, and exposure assessment. 

These characterizations summarize the assessments to explain the extent and weight of evidence, 

major points of interpretation and rationale for their se lection, strengths and weaknesses of the 

ev idence and the analysis, and discuss alternative conclusions and uncertainties that deserve 

serious consideration (U .S. EPA, 2000b). They serve as starting materials for the overall risk 

characterization process that completes the risk assessment. 
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Figure 1-1. Flow chart for early -life risk assessment using mode of action framework. 
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2. HAZARD ASSESSMENT 

2.1. OVERVIEW OF HAZARD ASSESSMENT AND CHARACTERIZATION 

2.1.1. Analyses of Data 

The purpose of hazard assessment is to review and evaluate data pertinent to two 

questions : (\) whether an agent may pose a carcinogenic hazard to human beings, and (2) under 

what circumstances an identified hazard may be expressed (NRC, 1994). Hazard assessment 

involves ana lyses of a variety of data that may range from observations of tumor responses to 

analysis of structure-activity relationships (SARs). The purpose of the assessment is not simply 

to assemble these separate evaluations; its purpose is to construct a total analysis exam ining what 

the biological data reveal as a whole about carcinogenic effects and mode of action of the agent, 

and their implications for human hazard and dose-response evaluation. Conclusions are drawn 

from weight-of-evidence evaluations based on the combined strength and coherence of 

inferences appropriate ly drawn from all of the avai lab le information. To the extent that data 

permit, hazard assessment addresses the question of mode of action of an agent as both an initial 

step ill identifying human hazard potential and as a component in considering appropriate 

approaches to dose-response assessment. 

The topics in this chapter include analysis of tumor data, both human and animal , and 

analysis of other key information about propelties and effects that relate to carcinogenic . 

potential. The chapter addresses how information can be used to eva luate potential modes of 

action. it also provides guidance on performing a weight of evidence evaluation. 

2.1.2. P resentation of Results 

Presentation of the results of hazard assessment should be informed by Agency guidance 

as discussed in Section 2.6 . The results are presented in a technical hazard characterization that 

serves as a support to later risk characterization. £t includes: 

• a summary of the evaluations of hazard data 

• the rationales for its conclusions, and 

2-\ 

Exhibit 5366 0028 



• an explanation of the significant strengths or limitations of the conclusions. 

Another presentation feature is the use of a weight of evidence narrative that includes 

both a conclusion about the weight of evidence of carcinogenic potentia l and a summary of the 

data on which the conclusion rests. This narrative is a brief summary that in toto replaces the 

alphanumerical classification system used in EPA's 1986 cancer guidelines (U.S. EPA, 1986a). 

2.2. ANALYSIS OF TUMOR DATA 

Evidence of carcinogenicity comes from finding tumor increases in humans or laboratory 

animals exposed to a given agent or from finding tumors following exposure to structural 

analogues to the compound under review. The significance of observed or anticipated tumor 

effects is evaluated in reference to all the other key data on the agent. This section contains 

guidance for analyzing human and animal studies to decide whether there is an association 

between exposure to an agent or a structural analogue and occurrence of tumors. Note that the 

use of the term "tumor" in these cancer guidel ines is defined as malignant neoplasms or a 

combination of mal ignant and corresponding benign neoplasms. 

Observation of only benign neoplasia mayor may not have significance for evaluation 

under these cancer guidelines. Benign tumors that are not observed to progress to malignancy 

are assessed on a case-by-case basis. There is a range of possibilities for their overall 

significance. They may deserve attention because they are serious health problems even though 

they are not malignant; for instance, benign tumors may be a health risk because of their effect on 

the function of a target tissue such as the brain. They may be significant indicators of the need 

for fUJ1her testing of an agent if they are observed in a short- term test protocol or such an 

observation may add to the overall weight of evidence if the same agent causes malignancies in a 

long-term study. Knowledge of the mode of action associated with a benign tumor response may 

aid in the interpretation of other tumor responses associated with the same agent. In other cases 

observation of a benign tumor response alone may have no signiticant health hazard implications 

when other sources of evidence show no suggestion of carcinogenicity. 
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2.2.1. Human Data 

Human data may come from epidemiologic studies or case reports. ( linical human 

studies, which involve intentional exposures to substances, may provide to icokinetic data. but 

generally not data on carcinogenicity.) The most common sources of human data for cancer ri sk 

assessment are epidemiologic investigations. Epidemiology is the stud of the distribution of 

disease in human populations and the factors that may intluence that distribution. The goals of 

cancer epidemiology are to identify distribution of cancer risk and determine the extent to which 

the risk can be attributed causally to specific exposures to exogenous or endogenoLis factors (see 

enters for Disease Control and Prevention [CDC, 2004]). Epidemiologic data are extremely 

valuable in risk assessment because they provide direct evidence on whether a substance is likely 

to produce cancer in humans, thereby avo iding issues such as: species-to-species inference 

extrapolation to exposures relevant to people, effects of concomitant exposures due to lifestyles. 

Thus, epidemiologic studies typically evaluate agents under more relevant conditions. When 

human data of high quality and adequate statistical power are available,. they are generally 

preferable over animal data and should be given greater weight in hazard characterization and 

dose-response assessment, although both can be used. 

Null results from epidemiologic studies alone generally do not prove the absence of 

carcinogenic effects because such results can arise either from an agent being truly not 

carcinogenic or from other factors such as: inadequate statistical power, inadequate study design 

imprecise estimates or confounding factors. Nloreover null results from a well-designed and 

well-conducted epidemiologic study that contains usable exposure data can help to define LIpper 

limits for the estimated dose of concern for human exposure in cases where the overall weight of 

the evidence indicates that the agent is potentially carcinogenic in humans. Furthermore, data 

from a well designed and well conducted epidemiologic study that does not show positive results, 

in conjunction with compelling mechanistic information. can lend support to a conclusion that 

animal responses may not be predictive of a human cancer hazard . 

Epidemiology can also complement experimental evidence in corroborating or clarifying 

the carcinogenic potential oftbe agent in question. For examp le, epidemiologic studies that 

show elevated cancer risk for tumor sites corresponding to thos~ at which laboratory animals 
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experience increased tumor incidence can strengthen the weight of evidence of human 

carcinogen icity . Furthermore, biochemical or molecular ep idemiology may help improve 

understanding of the mechanisms of human carcinogenesis. 

2.2.1.1. Assessment of Evidence of Carcinogenicity from Human Data 

A II stud ies that are considered to be of acceptable quality, whether yielding positive or 

null results, or even suggesting protective carcinogenic etTects shou ld be considered in assessing 

the totality of the human evidence. Conc lusions about the overall evidence for carcinogenicity 

from avai lab le stud ies in humans should be summarized along with a discussion of uncertainties 

and gaps in know ledge. Conclusions regarding the strength of the evidence for positjve or 

negative associations observed as we ll as evidence supporting judgments of causality, should be 

clearly described. In assessing the human data within the overall weight of evidence, 

determinat ion about the strength of the epidemiologic evidence should clearly identify the degree 

to wh ich the observed associations may be exp lained by other factors , including bias or 

confounding. 

Characterist ics that are generally desirable in epidemiologic stud ies include (I) clear 

articulation of study objectives or hypothesis; (2) proper selection and characterization of 

comparison groups (exposed and unexposed groups or case and control groups) ; (3) adequate 

characterization of exposure; (4) sufficient length of fo ll ow-up for disease occurrence· (5) val id 

ascertainment of the causes of cancer morbid ity and mortal ity; (6) proper consideration of bias 

and confounding factors · (7) adequate sample size to detect an effect; (8) clear, well-documented, 

and appropriate methodology for data collection and analysis· (9) adequate response rate and 

methodology for handling missing data; and (10) complete and clear documentatjon of results. 

No single criterion determines the overall adequacy of a study. Practical and resource constraints 

may limit the ab ili ty to address all of these characteristics in a study. The risk assessor is 

encouraged to consider how the limitations of the available stud ies might intluence the 

conclusions. While positive biases may be due, for example to a healthy worker effect it is also 

important to consider negative biases, for example, workers who may leave the workforce due to 

illness caused either by high exposures to the agent or to etTects of confounders such as smoking. 
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The following discussions highlight the major factors included in an analysis of epidemiologic 

studies. 

2.2.1.2. Types of Studies 

The major types of cancer epidem iologic study designs used for examining environmental 

causes of cancer are analytical studies and descriptive studies. Each study type has well-known 

strengths and weaknesses that affect interpretation of results, as summarized below (Lil ienfeld 

and Lilienfeld, 1979; Mausner and Kramer, 1985' Kelsey et al. . 1996; Rothman and Greenland, 

1998). 

Analytical epidemiologic studies which include case-control and cohort designs, are 

generally relied on for identifying a causal association between human exposure and adverse 

health effects. In case-control studies, groups of individuals with (cases) and without (controls) a 

particular disease are identified and compared to determine differences in exposure. In cohort 

studies a group of "exposed" and "nonexposed" individuals are identified and studied over time 

to determine differences in disease occurrence. CohOlt studies can be performed either 

prospective ly or retrospectively from historical records. The type of study chosen may depend on 

the hypothesis to be evaluated. For example, case-control studies may be more appropriate for 

rare cancers while cohort studies may be more appropriate for more commonly occurring 

cancers. 

On the other hand descriptive epidemiologic studies examine symptom or disease rates 

among popUlations in relation to personal characteristics such as age, gender, race, and temporal 

or environmental conditions. Descriptive studies are most frequently used to generate 

hypotheses about exposure factors but subsequent analytical designs are necessary to infer 

causality. For example cross-sectional designs might be used to compare the prevalence of 

cancer between areas near and far from a Superfund site. However, in studies where exposure 

and disease information applies only to the current conditions it is not possible to infer that the 

exposure actually causecl the disease. Therefore, these studies are lIsed to identify patterns or 

trends in disease occurrence over time or in different geographical locations, but typical 
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limitations in the characterization of populations in these studies make it difficult to infer the 

causal agent or degree of exposure. 

Case reports describe a pal1icular effect in an individual or group of individuals who were 

exposed to a substance. These repOlts are often anecdotal or highly selective in nature and 

generally are of limited use for hazard assessment. Specifically, cancer causality can rarely be 

inferred from case repOlis alone. Investigative follow-up mayor may not accompany such 

reports. For cancer, the most common types of case series are associated with occupational and 

childhood exposures. Case reports can be particu larly valuable for ident ifying unique features , 

such as an association with an uncommon tumor (e.g. , inhalation of vinyl ch loride and hepatic 

angiosarcoma in workers or ingestion of diethylstilbestrol by mothers and clear-cell carcinoma of 

the vagina in offspring). 

2.2.1.3. Exposure hsues. 

For epidemiologic data to be useful in determining whether there is an association 

between health effects and exposure to an agent, there should be adequate characterization of 

exposure information. In general , greater weight should be given to studies with more precise 

and specific exposure estimates. 

Questions to address about exposure are: What can one reliably conclude about the 

exposure parameters including (but not limited to) the leve l, duration, route, and frequency of 

exposure of individuals in one population as compared with another? How sensitive are study 

results to uncettainties in these parameters? 

Actual exposure measurements are not available for many retrospective studies . 

Therefore surrogates are often used to reconstruct exposure parameters. Tbese may invo lve 
4 

attributing exposures to job classifications in a workplace or to broader occupational or 

geographic groupings . Use of surrogates carries a potential for misclassification, i.e. , individuals 

may be placed in an incorrect exposure group. Misclassification generally leads to reduced 

ability of a study to detect differences between study and referent populations. 

When either current or historical monitoring data are available, the exposure evaluation 

includes consideration of the error bounds of the monitoring and analytic methods and whether 
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the data are from routine or accidental exposures. The potential for misclassification and for 

measurement errors is amenable to both qualitative and quantitative analysis. These are essential 

analyses for judging a study ' s results, because exposure estimation is the most critica l palt of a 

retrospective study. 

2.2.1.4. Biological Markers . 

Biological markers potentially offer excellent measures of exposure (Hu lka and Margolin, 

1992; Peto and Darby, 1994). fn some cases, molecular or cellular effects (e.g., DNA or protein 

adducts, mutation chromosomal aberrations levels of thyroid-stimulating hormone) can be 

measured in blood, body fluids , cells, and tissues to serve as biomarkers of exposure in humans 

and animals (Callemen et aI. , 1978' Birner et aI. , 1990). As such they can act as an internal 

surrogate measure of chernical dose representing, as appropriate either recent exposure (e.g. 

serum concentration) or accumulated exposure over some period (e.g., hemoglobin ad ducts) . 

Validated markers of exposure sllch as alkylated hemoglobin from exposure to ethy lene oxide 

(Van Sittert et aI. , 1985) or urinary arsenic (Enterline et aI. , 1987) can improve est imates of dose 

over the relevant time periods for the markers. Markers closely identified with effects promise to 

greatly increase the ability of studies to distinguish real effects from bias at low levels of relative 

risk between populations (Taylor et aI. , 1994' Biggs et aI. , 1993) and to resolve problems of 

confounding risk factors. However when using molecular or cellular effects as biomarkers of 

exposure, since many of these changes are often not specific to just one type of exposure, it is 

important to be aware that changes may be due to exposures unrelated to the exposure of interest 

and attention must be paid to controlling for potential confounders . 

Biochemical or molecular epidemiologic studies may use biological markers of effect as 

indicators of disease or its precursors. The application of techniques for measuring cellu lar and 

molecular alterations due to exposw'e to specific environmental agents may allow conclusions to 

be drawn about the mechanisms of carcinogenesis (see section 2.4 for more information on this 

topic) . 
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2.2.1.5. Confounding Factors . 

Control for potential confounding factors is an important consideration in the eva luation 

of the design and in the analysis of observationa l epidemiologic studies. A confounder is a 

variable that is related to both the health outcome of concern cancer) and exposure. Common 

examples include age socioeconomic status. smoking habits. and diet. For instance, if older 

people are more likely to be exposed to a given contaminant as well as more likely to have cancer 

because of their age age is considered a confounder. Adjustment for potentially confounding 

factors from a statistical as contrasted with an epidemiologic point of view) can occur either in 

the design of the study (e.g. individual or group matching on critical factors) or in the statistical 

analysis of the results (stratification or direct or indirect adjustment). Direct adjustment in the 

tatistical analysis may not be possible 0" ing to the presentation of the data or because needed 

information was not collected during the study. [n this case, indirect comparisons may be 

poss ible. For example, in the absence of data on smoking status among individuals in the study 

population, an examination of the possib le contribution of cigarette smoking to increased lung 

cancer risk may be based on information from other sources, such as the American Cancer 

Society s longitudinal studies (Hammand, 1966: Garfinkel and Silverberg, 1991). The 

effectiveness of adjustments contributes to the abi I ity to draw inferences from a study. 

Different studies involving exposure to an agent may have different confounding factors. 

If consistent increases in cancer risk are observed across a collection of studies with d ifferent 

confounding factors, the inference that the agent under investigation was the etio logic factor is 

strengthened. 

There may also be instances where the agent of interest is a risk factor in c.onjunction with 

another agent. Por instance, interaction as well as effect-measure modification are sometimes 

construed to be confounding, but they are different than confounding. Interaction is described as 

a situation in which two or more risk factors modify the effect of each other with regard to the 

occurrence of a given effect. Th is phenomenon is sometimes described as effect-measure 

modi fication or heterogeneity of effect Szklo and Nieto, 2000). Effect-measure modification 

refers to variation in the magnitude of measure exposure effect across levels of another variable 

(Rothman and Greenland. 1998 . The variable across which the effect measure varies and is 
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called an effect modifier (e.g., hepatitis virus B and aflatoxin in hepatic cancer). lnteraction. on 

the other hahd means effect of the exposure on the outcome differs, depending on the presence 

of another variable (the effect modifier). When the effect of the exposure of interest is 

accentuated by another variable. it is said to be synergistic interaction. Synergistic interaction 

can be add itive (e.g., hepatitis virus B and aflatoxin in hepatic cancer) or multiplicative (e.g. 

asbestos and smoking in lung cancer). lfthe effect of exposure is diminished or eliminated by 

another variab le, it said to be antagonistic interaction (e .g. , intake of vitamin E and lower 

occurrence of lung cancer). 

2.2.1.6. Statistical Considerations. 

The analysis should apply appropriate statistical methods to ascertain whether the 

observed association between exposure and effects would be expected by chance. A description 

of the method or methods used should include the reasons for their se lection. Statistical analyses 

of the bias, confounding, and interaction are part of addressing the significance of an association 

and the power of a study to detect an effect. 

The analysis augments examination of the results for the whole population with 

exploration of the results for groups with comparatively greater exposure or time since first 

exposure. This may support identifying an association or establishing a dose-response trend. 

When studies show no association such exploration may apply to determining an upper limit on 

potential human risk for consideration alongside results of anima l tumor effects studies. 

2.2.1.6.1. Likelihood of observillg all effect. The power of a study - the likelihood of observing 

an effect if one exists - increases with sample size, i.e., the number of subjects studied from a 

population. (For example a quadrupling of a background rate in the 1 per 10,000 range would 

require more subjects who have experienced greater or longer exposure or lengthier follow-up, 

than a doubling of a background rate in the I per 100 range.) If the size ot the effect is expected 

to be very small at low doses, higher doses or longer durations of exposure may be needed to 

have an appreciable likelihood of observing an effect with a given sample size. Because of the 

often long latency period in cancer development, the I ikelihood of observing an effect also 

2-9 

Exhibit 5366 0036 



depends on whether adequate time has elapsed since exposure began for effects to occur. Since 

the design of the study and the choice of analysis, as well as the design level of certainty in the 

results and the magnitude of response in an unexposed population also affect the likelihood of 

observing an effect, it is impOt1ant to carefully interpret the absence of an observed effect. A 

unique feature that can be ascribed to the effects of a particular agent (such as a tumor type that is 

seen only rarely in the absence of the agent) can increase sensitivity by permitting separation of 

bias and confounding factors from real effects. Similarly, a biomarker particular to the agent can 

permit these distinctions. Statistical re-analyses of data particularly an examination of different 

exposure indices, can give insight into potential exposure-response relationships. These are all 

factors to explore in statistical analysis of the data. 

2.2.1.6.2. Sampling lind other bias issues. When comparing cases and controls or exposed and 

non-exposed populations. it would be preferable for the two populations to differ only in 

exposure to the agent in question. Because this is seldom the case it is important to identify 

sources of sampl ing and other potential biases inherent in a study design or data collection 

methods. 

Bias is a systematic error. Tn epidemio logic studies, bias can occur in the selection of 

cases and controls or exposed and non-exposed populations, as well as the follow up of the 

groups or the classification of disease or exposure . The s ize of the risks observed can be 

affected by noncomparabi lity between populations of factors such as general health diet 

lifestyle, or geographic location; differences in the way case and control individuals recall past 

events; differences in data collection that result in unequal ascettainment of health effects in the 

populations; and unequal follOW-Lip of individuals (Rothman and Greenland , 1998). Other 

factors wOlth consideration can be inherent in the available cohorts, e.g. use of occupational 

studies (the healthy worker effect), absence of one sex, or limitations in sample size for one or 

more ethnicities. 

The mere presence of biases does not invalidate a study, but should be reflected in the 

judgment of its strengths or weaknesses. Acceptance of studies for assessment depends on 

identifying their sources of bias and the possible effects on study results. 
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2.2.1.6.3. Combining statistical evidence across swdies. Meta-analysis is a means of 

integrating the results of mUltiple studies of simi lar health effects and risk factors. This 

technique is particularly useful when various studies yield varying degrees of risk or even 

onflicting association (negative and positive). It is intended to introduce onsistencyand 

comprehensiveness into what otherwise might be a more subjective review of the literature. The 

value of such an analysis is dependent upon a systematic review of the literature that uses 

[ransparent criteria of inclusion and exclusion. In interpreting such analyses, it is important to 

consider the etTects of differences in study qual ity, as well as the effect of publ icatiOll bias. 

Meta-analysis may not be advantageous in some circumstances. These include when the 

relationship between exposure and disease is obvious from the individual studies; when there are 

only a few studies of the key health outcomes; when there is insufficient information from 

available studies related to disease, risk estimate, or exposure classification to insure 

comparability' or when there are substantial confounding or other biases that cannot be adjusted 

for in the analysis (B lair et aI. , L 995; Greenland, 1987; Peto 1992). 

2.2.1.7. Evidence/or Causality 

Determining whether an observed association (risk) is causal rather than spurious 

involves consideration of a number of factors. Sir Bradford Hill (Hill, 1965) developed a set of 

guidelines for evaluating epidemiologic associations that can be used in conjunction with the 

discussion of causality such as the 2004 Surgeon General' s repoli on smoking CDC, 2004) and 

in other documents (e.g. , Rothman and Greenland 1998; [peS, 1999) . The critical assessment 

of epidemiologic evidence is conceptually based upon consideration of salient aspects of the 

evidence of associations so as to reach fundamental judgments as to the likely causal significance 

of the observed associations. In so doing, it is appropriate to draw from those aspects initially 

presented in Hill's classic monograph (Hill, 1965) and widely used by the scientific community 

in conducting sllch evidence-based review . A number of these aspects are judged to be 

partkuJarly salient in evaluating the body of evidence available in this review, including the 

aspects described by Hill as strength experiment, consistency, plausibility and coherence. Other 

aspects identified by Hill , including temporality and biological gradient, are also relevant and 
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considered here (e.g. , in characterizing lag structures and concentration-response relationships), 

but are more directly addressed in the design and analyses of the individual epidemiologic studies 

included in this assessment. As discussed below, these salient aspects are interrelated and 

considered throughout the evaluation of the epidemiologic evidence generally reflected in the 

integrative synthesis of the mode of action framework. 

The general evaluation of the strength of the epidemiological evidence reflects 

consideration not only of tbe magnitude of repOlted etTects estimates and their statistical 

significance but also of the precision of the effects estimates and the robustness of the effects 

associations . Consideration of the robustness of the associations takes into account a number of 

factors , including in palticular the impact of alternative models and model specifications and 

potential confounding factors, as well issues related to the consequences of measurement error. 

Consideration of the consistency of the effects associations involves looking across the results of 

studies conducted by different investigators in different places and times. Particular weight may 

be given, consistent with Hill s views, to the presence of "similar results reached in quite 

different ways, e.g ., prospectively and retrospectively" (Hill , 1965). Looking beyond the 

epidemio logical evidence evaluation of the biological plausibility of the associations observed in 

epidemiologic studies reflects consideration of both exposure-related factors and toxico logical 

evidence relevant to identification of potential modes of action (MOAs . Similarly, consideration 

of the coherence of health effects associations repolted in the epidemiologic literature reflects 

broad consideration of information pe11aining to the nature of the biological markers evaluated in 

tox icologic and epidemiologic studies . 

In identifying these aspects as being particularly salient in this assessment, it is also 

important to recognize that no one aspect is either necessary or sufficient for drawing inferences 

of causality. As Hill (J 965) emphasized: 

·'None of my nine viewpoints can bring indisputable evidence for or against the 

cause-and-effect hypothesis and none can be required as a sine qua non. What 

they can do. with greater or less strength. is to help LIS to make up our minds on 

the fundamental question - is there any other way of explaining the set of facts 
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before us, is there any other answer equally, or more, likely than cause and 

effect?" 

While these aspects irame considerations weighed in assessing the e.pidemiologic evidence, they 

do not lend them elves to being considered in terms of simple formulas or hard-and-fast rules ot 

evidence leading to answers about causality (Hill 1965). One for example cannot simply count 

up the numbers of studies reporting statistically signi ficant results or statistically non-significant 

results for carcinogenesis and related MOAs and reach credible conclusions about the relative 

strength of the evidence and the likelihood of causality. Rather these important considerations 

are taken into account throughout the assessment with a goal of producing an objective appraisal 

of the evidence (informed by peer and public comment and advice), which includes the weighing 

of alternative views on controversial issues. Thus, although these guidelines have become 

known as' causal criteria," it is impOltant to note that they cannot be used as a strictly 

quantitative checkUst. Rather, these "criteria" should be used to determine the strength of the 

evidence for concluding causality. In palticular the absence of one or more of the «criteria" does 

not automatically exclude a study from consideration (e.g. , see discllssion in CDC, 2004). The 

list below has been adapted from Hill ' s guidelines as an aid injudging causality . 

(a) Consistency of the observed association. An inference of causality is strengthened 

when a pattern of elevated risks is observed across severa! independent studies. The 

reproducibi lity of findings constitutes one of the strongest arguments for causality. Lf there are 

discordant results among investigations possible reasons slich as differences in exposure, 

confounding factors , and the power of the study are considered. 

(b) Strengtlt of the observed association. The finding of large, precise risks increases 

confidence that the association is not likely due to chance. bias, or other factors. A modest risk. 

however. does not preclude a causal association and may retlect a lower level of exposure an 

agent of lower potency, or a common disease with a high background level. 

(c) Speq[icity oftlte observed association. As originally intended. this refers to 

increased inference of causality if one cause is a sociated with a single effect or disease Hill , 

1965). Based on our current understanding that many agents cause cancer at multiple sites, and 
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many cancers have multiple causes, this is now considered one of the weaker guidelines for 

causality. Thus, although the presence of specificity may support causality, its absence does 110t 

exclude it. 

(tf) Temporal relationship of the observed association. A causal interpretation is 

strengthened when exposure is known to precede development of the disease. Because a latent 

period of up to 20 years or longer is often associated with cancer development in adults, the study 

should consider whether exposures occurred sufficiently long ago to produce an effect at the time 

the cancer is assessed. This is among the strongest criteria for an inference of causality. 

(e) Biological gradient (exposure-response relationship). A clear exposure-response 

relationship (e.g. , increasing effects associated with greater exposure) strong ly suggests cause 

and effect. especially when such relationships are also observed for duration of exposure (e.g., 

increasing effects observed following longer exposure times) . There are many possible reasons 

that an epidemiologic study may fail to detect an exposure-response relationship. For example 

an analysis that included decreasing exposures due to improved technology that is combined with 

higher prior exposure in an initial analysis can require a segmented analysis to apportion 

exposure. Other reasons for failure to detect a relationship may include a small range of 

exposures. Thus the absence of an exposure-response relationship does not exclude a causal 

relationship. 

(/) Biological plallsibility. An inference of causality tends to be strengthened by 

consistency with data from experimental studies or other sources demonstrating plausible 

biological mechanisms. A lack of mechanistic data however, is not a reason to reject causality. 

(g) Coherence. An inference of causality may be strengthened by other lines of evidence 

that support a cause-and-effect interpretation of the association. Information is considered from 

animal bioassays, toxicokinetic studies, and short-term studies. The absence of other lines of 

evidence, however is not a reason to reject causality. 

(II) Experimental evidence (from human populations). Experimental evidence is 

seldom available from human popUlations and exists only when conditions of human exposure 

have occurred to create a "natural experiment at different levels of exposure. Strong evidence 
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for causality can be provided when a change in exposure brings about a change in disease 

frequency, for example, the decrease in the risk of lung cancer that follows cessation of smoking. 

(i) Analogy. SARs and information on the agent's structural analogues can provide 

insight into whether an association is causal. Similarly, information on mode of action for a 

chemical, as one of many structural analogues, can inform decisions regarding likely causality. 

2.2.2. Animal Data 

Various whole-animal test systems are currently used or are under development for 

evaluating potential carcinogenicity. Cancer studies involving chronic exposure for most of the 

lifespan of an animal are generally accepted for evaluation of tumor effects (Tomatis et al. 1989' 

Rail, 1991 ; Allen et aI. , 1988; but see Ames and Gold, 1990). Other studies of special design are 

useful for observing formation of preneoplastic lesions or tumors or investigating specific modes 

of action. Their applicability is detetmined on a case-by-case basis. 

2.2.2.1. Long-term Carcinogenicity Studies 

The objective of long-term carcinogenesis bioassays is to determine the potential 

carcinogenic hazard and dose-response relationships of the test agent. Carcinogenicity rodent 

studies are designed to examine the production of tumors as well as preneoplastic lesions and 

other indications of chronic toxicity that may provide evidence of treatment-related effects and 

insights into the way the test agent produces tumors. Current standardized carcinogenicity 

studies in rodents test at least 50 animals per sex per dose group in each of three treatment groups 

and in a concurrent control group, usually for 18 to 24 months, depending on the rodent species 

tested (OEeD, 1981' U.S . EPA, 1998c). The high dose in long-term studies is generally selected 

to provide the maximum ability to detect treatment-related carcinogenic effects while not 

compromising the outcome of the study through excessive toxicity or inducing inappropriate 

toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms). The purpose of 

two or more lower doses is to provide some information on the shape of the dose-response curve. 

Similar protocols have been and continue to be used by many laboratories worldwide. 
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II available studies ortumor effects in whole animals should be considered, at least 

pre liminaril y. The analysi should discard studies judged to be who lly inadequate in protocol. 

conduct or results. Criteria for the technical adequacy of animal carcinogenicity studies have 

been published and should be used as guidance to judge the acceptability of individual studies 

(e.g. NTP 1984; OSTP, 1985 ' Chhabra et al.. 1990). As these criteria, in v hole or in palt, may 

be updated by the National Toxicology Program NTP) and others, the analyst shou ld consult the 

appropriate sources to determine both the current standards as we ll as those that were 

contemporaneous with the study. Care should be taken to include studies that provide some 

evidence bearing on carcinogen ici ty or that help interpret effects noted in other studies. even if 

these stud ies have some limitations of protocol or conduct. Such limited, but not wholly 

inadequate, studies can contribute as their deficiencies permit. The findings of long-term rodent 

bioassays shou ld be interpreted in conjunction with results of prechronic studies along with 

toxicokinetic stud ies and other pertinent information if ava ilable. Evaluation of tumor effects 

takes into consideration both biological and statistical significance of the findings (Haseman, 

1984. 1985, 1990, 1995). The following sections highli ght the major issues in the evaluation of 

long-term carcinogenicity studies. 

2.2.2.1.1. Dosing issues. Among the many criteria for technical adequacy of animal 

carcinogenicity studies is the appropriateness of dose selection. The se lection of doses for 

chronic bioassays is based on scientific judgments and sound toxico logic principles . Dose 

selection should be made on the basis of relevant toxicologic information from prechronic 

mechanistic, and to icokinetic and mechanistic studies. A scientific rationale for dose selection 

should be clearly articulated (e.g. , NTP, 1984; ILSr, 1997). How well the dose election is made 

is evaluated after the completion of the bioassay . 

Interpretation of carcinogenicity study results is profoundly affected by study exposure 

conditions, especially by inappropriate dose selection. Th is is particularly important in studies 

that do not show positive results for carcinogenicity because failure to use a sufficient ly high 

dose reduces the sensitivity of the studies. A lack of tumorigenic responses at exposure levels 

that cause s ignificant impairment of animal survival may also not be acceptable. In addition. 
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overt toxicity or qualitatively altered toxicokinetics due to excessively high doses may result in 

tumor effects that are secondary to the tox icity rather than directly attributable to the agent. 

With regard to the appropriateness ofthe high dose an adequate high dose would 

generally be one that produce some toxic effects without unduly affecting mortality from effects 

other than cancer or producing significant adverse effects on the nutrition and health of the test 

animals (OECD, 1981' NRC 1993a). l[the test agent does not appear to cause any specific 

target organ toxicity or petturbation of physiological function, an adequate high dose can be 

specified in terms of a percentage reduction of body weight gain over the lifespan of the animals . 

The high dose would genera lly be considered inadequate if neither toxicity nor change in weight 

gain is observed. On the other hand, signiticant increases in mortality from effects other than 

cancer generally indicate that an adequate high dose has been exceeded. 

Other signs of treatment-related toxicity associated with an excessive high dose may 

include (a) sign ificant reduction of body weight gain (e .g., greater than 10%). b significant 

increases in abnormal behavioral and clinical signs. (c) sign ificant changes in hematology or 

clinical chemistry (d) satutation of absorption and detoxification mechanisms or (e) marked 

changes in organ weight morphology and histopathology. It should be noted that practical 

upper limits have been established to avoid the use of e cessively high doses in long-term 

carcinogenicity studies of environmental chemicals (e.g. , 5% of the test substance in the feed far 

dietary studies or 1 g/kg body weight for oral gavage studies [OECD, 1981 l). 

For dietary studies, weight gain reductions should be evaluated as to whether there is a 

palatability problem or an issue with food efficiency; cetiainly the latter is a toxic manifestation. 

(n the case oLinhalation studies with respirable particles. evidence of impairment of normal 

c learance of particles from the lung should be considered along with other signs of toxicity to the 

respiratory airways to determine whether the high exposure concentration has been appropriately 
J 

elected (U .S. EPA, 200 I a). For dermal studies evidence of skin irritation may indicate that an 

adequate high dose has been reached (U.S. EPA, 1989). 

In order to obtain the most relevant information from a long-term carcinogenicity study. it 

is important to maximize exposure conditions ta the test material. At the same time, caution is 

appropriate in using excessive high-dose levels that would confound the interpretation of study 
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results to humans. The middle and lowest doses should be selected to characterize the shape of 

the dose-response curve as much as possible. [t is important that the doses be adequately spaced 

so that the study can provide relevant dose-response data for assessing human hazard and risk. If 

the testing of potential carcinogenicity is being combined with an evaluation of noncancer 

hronic toxicity the study should be designed to include one dose in addition to the control(s) 

that is not expected to elicit adverse effects. 

There are several possible outcomes regarding the study interpretation of the significance 

and re levance of tumorigenic effects associated with exposure or dose levels below, at, or above 

an adequate high dose. The general guidance is given here ; for each case, the information at 

hand should be evaluated and a rationale should be given for the position taken. 

• Adequately high dose. If an adequately high dose has been used tumor effects are 

judged positive or negative depending on the presence or absence of significant 

tumor incidence increases, respectively. 

• Excessively high dose. If toxicity or mortality is excessive at the high dose, 

interpretation depends on whether or not tumors are found. 
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Studies that show tumor effects only at excessive doses may be 

compromised and mayor may not carry weight, depending on the 

interpretation in the context of other study results and other lines of 

ev idence. Results of such studies, however are generally not considered 

suitable for dose-response extrapolation if it is determined that the 

mode(s) of action underlying the tumorigenic responses at high doses is 

not operative at lower doses. 

Studies that show tumors at lower doses. even though the high dose is 

excessive and may be discounted, should be evaluated on their own merits . 
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if a study does not show an increase in tumor incidence at a toxic high 

dose and appropriately spaced lower doses are llsed without such toxicity 

or tumors, the study is generally judged as negative for carcinogenicity. 

• inadequately high dose. Studies of inadequate sensitivity where an adequately high 

dose has not been reached may be used to bound the dose range where carcinogenic 

effects might be expected. 

2.2.2.1.2. Statistical considerations. The main aim of statistical evaluation is to determine 

whether exposure to the test agent is associated with an increase of tumor development. 

Statistical analysis of a long-term study should be performed for each tumor type separately. The 

incidence of benign and malignant lesions of the same cell type, usually within a single tissue or 

organ, are considered separately but may be combined when scientifically defensible (McConnell 

et aI. , 1986). 

Trend tests and pairwise comparison tests are the recommended tests for determining 

whether chance, rather than a treatment-related effect, is a plausible explanation for an apparent 

increase in tumor incidence. A trend test such as the Cochran-Armitage test (Snedecor and 

Cochran, 1967) asks whether the results in all dose groups together increase as dose increases. A 

pairwise comparison test such as the Fisher exact test (Fisher, 1950) asks whether an incidence in 

one dose group is increased over that of the control group. By convention, for both tests a 

statistically s ignificant comparison is one for which p is less than 0.05 that the increased 

incidence is due to chance. Significance in either kind of test is sufficient to reject the hypothesis 

that chance accounts for the result. 

A statistically significant response mayor may not be biologically significant and vice 

versa. The selection of a sign ificance level is a pol icy choice based on a trade-off between the 

risks of false positives and false negatives. A result with a significance level of greater or less 

than 5% (the most common significance level) is examined to see if the result confirms other 

scientific information. When the assessment departs from a simple 5% level , this should be 
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highlighted in the risk characterization. A two-tailed test or a one-ta iled test can be used. In 

either case a rationale is provided. 

Statistical power can affect the likelihood that a statistically significant result could 

reasonably be expected. This is especially impOitant in studies 01' dose groups with small sample 

sizes or low dose rates. RepOiting the statistical power can be useful for comparing and 

reconciling positive and negative results from different studies . 

Considerations of multiple comparisons should also be taken into account. Haseman 

(1983) analyzed typical animal bioassays that tested both sexes of two species and concluded 

that, because of mUltiple comparisons, a single tumor increase for a species-sex-site combination 

that is statistically significant at the I % level for common tumors 01' 5% for rare tumors 

corresponds to a 7- 8% significance level for the study as a whole. Therefore, anima l bioassays 

presenting only one significant result that falls short of the 1 % level for a common tumor should 

be treated with caution. 

2.2.2.1.3. Concurrent and historical controls. The standard for determining statistical 

significance of tumor incidence comes from a comparison of tumors in dosed animals with those 

in concurrent control anima ls. Additional insights about both statistical and biological 

signiticance can come from an examination of historical control data (Tarone, 1982' Haseman, 

1995). Historical control data can add to the analysis, particularly by enabling identification of 

uncommon tumor types or high spontaneous incidence of a tumor in a given animal strain. 

Identification of common ot' uncommon situations prompts further thought about the meaning of 

the response in the current study in context with other observations in animal studies and with 

other evidence about the carcinogenic potential of the agent. These other sources of information 

may reinforce or weaken the significance g iven to the response in the hazard assessment. 

Caution should be exercised in simply looking at the ranges of historical responses, because the 

range ignores differences in survival of animals among studies and is related to the number of 

studies in the database. 

In analyzing results for uncommon tumors in a treated group that are not statistically 

s ignificant in comparison with concurrent controls. the analyst may be informed by the 
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experience of historical controls to conclude that the result is in fact unlikely to be due to chance. 

However, caution shou ld be used in interpreting results. In analyzing results for common 

tumors a different set of considerations comes into play. Generally speaking, statistica lly 

significant increases in tumors should not be discounted simply because incidence rates in the 

treated groups are within the range of historical controls or because incidence rates in the 

concurrent controls are somewhat lower than average. Random assignment of animals to groups 

and proper statistical procedures provide assurance that statistically significant results are 

unlikely to be due to chance alone. However, caution should be lIsed in interpreting results that 

are barely statistically sign ificant or in which incidence rates in concurrent controls are unusually 

low in comparison with historical controls. 

In cases where there may be reason to discount the biological relevance to humans of 

increases in common an imal tumors such considerations should be weighed on their own merits 

and clearly distinguished from statistical concerns. 

When historical control data are Llsed, the discussion should address several issues that 

affect comparability of historical and concurrent control data such as genetic drift in the 

laboratory strains. differences in pathology examination at different times and in different 

laboratories (e.g. in criteria for evaluating lesions; variations in the techniques for the 

preparation or reading of tissue samples among laboratories), and comparability of animals from 

different suppliers. The most relevant historical data come from the same laboratory and the 

same supplier and are gathered within 2 or 3 years one way or the other of the study under 

review; other data should be used only with extreme caution. 

2.2.2.1.4. Assessment of evidence of carcinogenicity from long-term allimal studies. Ln 

general observation of tumors under different circumstances lends support to the significance of 

the findings for an imal carcinogenicity. Significance is generally increased by the observation of 

more of the factors listed below. For a factor such as malignancy, the severity of the observed 

pathology can also affect the significance. The following observations add significance to the 

lumor "findings: 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

uncommon tumor types; 

tumors at multiple sites' 

tumors by more than one route of administration; 

tumors in multiple species, strains, or both sexes; 

progression of lesions from preneoplastic to benign to malignant; 

reduced latency of neoplastic lesions' 

metastases; 

unusual magnitude of tumor response; 

proportion of malignant tumors' and 

dose-related increases . 

In these cancer guidelines tumors observed in animals are generally assumed to indicate 

that an agent may produce tumors in humans. Mode of action may help inform this assumption 

on a chemical-specific basis . Moreover the absence of tumors in well-conducted, long-term 

animal studies in at least two species provides reasonable assurance that an agent may not be a 

carcinogenic concern for humans. 

2.2.2.1.5. Site concordance. Site concordance of tumor effects between animals and humans 

should be considered in each case. Thus far there is evidence that growth control mechanisms at 

the level ofthe cell are homologous among mammals, but there is no evidence that these 

mechanisms are site concordant. Moreover, agents observed to produce tumors in both humans 

and animals have produced tumors either at the same site (e.g. vinyl chloride) or different sites 

(e.g., benzene) (NRC 1994). Hence, s ite concordance is not always assumed between animals 

and humans. On the other hand, certain modes of action with consequences for particular tissue 

sites (e .g., disruption of thyro id function) may lead to an anticipation of site concordance. 

2.2.2.2. Perinatal Carcinogenicity Studies 

The objective of perinatal carcinogenesis studies is to determine the carcinogenic 

potential and dose-response relationships of the test agent in the developing organism. Some 

2-22 

Exhibit 5366 0049 



investigators have hypothesized that the age of initial exposure to a chemical carcinogen may 

intluence the carcinogenic response (Vessel inov itch et al.. 1979; Rice. 1979; McConnell, 1992). 

Current standardized long-term carcinogenesis bioassays generally begin dosing animals at 6- 8 

weeks of age and continue dosing for the lifespan of the animal (18- 24 months). Th is protocol 

has been modified in some cases to investigate the potential of the test agent to induce 

transplacental carcinogenesis or to investigate the potential differences following perinatal and 

adult exposures but currently there is not a standardized protocol for testing agents for 

carcinogenic effects following prenatal or early postnatal exposure. 

Several cancer bioassay studies have compared adult and perinatal exposures (see 

McConnell 1992; U.S . EPA 1996b). A review of these studies reveals that perinatal exposure 

rarely identifies carcinogens that are not found in standard animal bioassays. Exposure that is 

perinatal can increase the incidence of a given type of tumor. The increase may reflect an 

increased length of exposure and a higher dose for the developing organism relative to the adult 

or an increase in susceptibility in some cases. Additionally, exposure that is perinatal through 

adulthood sometimes reduces the latency period for tumors to develop in the growing organism 

(U.S. EPA, 1996b). EPA evaluates the usefulness of perinatal studies on an agent-by-agent basis 

(e.g., U.S. EPA, 1997a, b). 

Perinatal study data analysis generally follows the principles discussed above for 

evaluating other long-term carcinogenicity studies. When differences in responses between 

perinatal animals and adult animals suggest an increased susceptibility of perinatal or postnatal 

animals, such as the ones below, a separate evaluation of the response should be prepared: 

• a difference in dose-response relationship, 

• the presence of different tumor types, 

• an earlier onset of tumors or 

• an increase in the incidence of tumors. 
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2.2.2.3. Other Studies 

Intermediate-term and acute dosing studies often lise protocols that screen for 

carcinogenic or preneoplastic effects sometimes in a single tissue. Some protocols involve the 

development of various proliferative lesions, sllch as foci of alteration in the liver (GoldswOIthy 

et al.. 1986). Others use tumor endpoints such as the induction of lung adenomas in the 

sensitive strain A mouse (Maronpot et aI., 1986 or tumor induction in initiation-promotion 

studies using variolls organs such as the bladder, intestine, liver. lung mammary gland , and 

thyroid Ito et al. 1992). [n these tests , the se lected tissue rather than the whole animal is in a 

sense, the test system. Important information concerning the steps in the carcinogenic process 

and mode of action can be obtained from " tart/stop experiments. In these protocols, an agent is 

given for a period of time to induce particular lesions or effects and then stopped in order to 

evaluate the progression or reversibility of processes Todd, 1986' Marsman and Popp, 1994). 

Assays in genetically engineered rodents may provide insight into the chemical and gene 

interactions involved in carcinogenesis (Tennant et al. 1995). These mechanistically based 

approaches involve activated oncogenes that are introduced (transgenic) or tumor suppressor 

genes that are deleted (knocked out). I f appropriate genes are selected, not on ly may these 

systems provide information on mechanisms, but the rodents typically show tumor development 

earlier than in the standard bioassay. Transgenic mutagenesis assays also represent a mechanistic 

approach for assessing the mutagenic properties of agents as well as developing quantitative 

linkages between exposure, internal dose, and mutation related to tumor induction (Morrison and 

Ashby, 1994; Sisk et aI. , 1994; Hayward et at. , 1995) . 

The support that these studies give to a determination of carcinogenicity rests on their 

contribution to the consistency of other evidence about an agent. For instance, benzoyl peroxide 

has promoter activity on the skin, but the overall evidence may be less sllPportive (Kraus et aI., 

1995), These studies also may contribute information about mode of action. It is important to 

recognize the limitations of these experimental protocols, sLlch as short duration, limited 

histology, lack of complete development of tumors, or experimental manipulation of the 

carcinogenic process that may limit their contribution to the overall assessment. Generally, their 

results are appropriate as aids in the interpretation of other toxicological evidence ( .g. , rodent 
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chronic bioassays) especially regarding potential modes of action. On the basis of currently 

available information, it is unlikely that any of these assays which are conducted for 6 months 

with 15 animals per group, will replace all chronic bioassays for hazard identification (Spalding 

et aI. , 2000· Gulezian et al., 2000; ILSI 2001). 

2.2.3. Structural Analogue Data 

For some chemical classes, there is significant available information, largely from rodent 

bioassays, on the carcinogenicity of analogues. Analogue effects are instructive in investigating 

carcinogenic potential of an agent as well as in identifying potential target organs, exposures 

associated with effects, and potential functional class effects or modes of action. All appropriate 

studies should be included and analyzed whether indicative of a positive effect or not. 

Evaluation includes tests in various animal species, strains, and sexes; with dif ferent routes of 

administration; and at various doses, as data are available. Confidence in conclusions is a 

function of how similar the analogues are to the agent under review in structure, metabolism, and 

biological activity. It is impoliant to consider this confidence to ensure a balanced position. 

2.3. ANALYSIS OF OTHER KEY DATA 

The physical, chemical, and structural properties of an agent, as well as data on endpoints 

that are thought to be critical elements of the carcinogenic process, provide valuable insights into 

the likelihood of human cancer risk. The following sections provide guidance for analyses of 

these data. 

2.3.1. PhYSicochemical Properties 

Physicochemical properties affect an agent' s absorption, tissue distribution 

(bioavailability), biotransformation, and degradation in the body and are important determinants 

of hazard potential (and dose-response analysis). Properties that should be analyzed include, but 

are not limited to, molecular weight size and shape; valence state; physical state (gas liquid, 

solid); water or lipid solubility which can influence retention and tissue distribution ; and 

potential for chemical degradation or stabilization in the body. 
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An agent ' s potential for chemical reaction with cellular components particularly with 

DNA and proteins, is also important. The agent' s molecular size and shape, electrophilicity, and 

charge distribution are considered in order to decide whether they would facilitate such reactions. 

2.3.2. Structure-Activity Relationships (SARs) 

SAR analyses and models can be used to predict molecular properties surrogate 

biological endpoints, and carcinogenicity (see, e.g., Richard, 1998a b' Richard and Williams 

2002; Contrera et aI. , 2003). Overall these analyses provide valuable initial information on 

agents, they may strengthen or weaken concern, and they are patt of the weight of evidence. 

Currently SAR analysis is most useful for chemicals and metabolites that are believed to 

initiate careinogenesis through covalent interaction with DNA (i.e. , DNA-reactive, mutagenic 

e lectrophilic, or proelectrophilic chemicals) (Ashby and Tennant 1991). For organic chemicals, 

the predictive capability of SAR analysis combined with other toxicity information has been 

demonstrated (Ashby and Tennant 1994). The following parameters are useful in comparing an 

agent to its structural analogues and congeners that produce tumors and affect related biological 

processes such as receptor binding and activation , mutagenicity, and general toxicity (Woo and 

Arcos, 1989): 

• nature and reactivity of the electrophi lie moiety or moieties present; 

• potential to form electrophilic reactive intermediate(s) through chemical 

photochemical. or metabolic activation; 

• contribution of the carrier molecule to which the electrophilic moiety(ies) is 

attaehed; 

• physicochemical properties (e.g. physical state, solubility, octanollwater partition 

coefficient half-life in aqueous solution)' 
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• structural and substructural features (e.g. , electronic, stearic, molecular geometric); 

• metabolic pattern (e.g. , metabolic pathways and activation and deto iftcation ratio); 

and 

• possible exposure route(s) of the agent. 

Suitable SAR analysis of non-DNA-reactive chemicals and of DNA-reactive chemicals 

that do not appear to bind covalently to DNA should be based on knowledge or postulation of the 

probable mode(s) of action of closely related carcinogenic structural analogues (e.g. receptor 

mediated, cytotoxicity related). Examination orthe physicochemical and biochemical properties 

of the agent may then provide the rest of the information needed in order to make an assessment 

of the likelihood of the agent' s activity by that mode of action. 

2.3.3. Comparative Metabolism and Toxicokioetics 

Studies of the absorplion, distribution, biotransformation, and excretion of agents permit 

comparisons among species to assist in determining the implications of animal responses for 

human hazard assessment, supporting identification of active metabolites, identifying changes in 

distribution and metabolic pathway or pathways over a dose range, and making comparisons 

among di fferent routes of exposure. 

If extensive data are available e.g. blood/tissue partition coefficients and pertinent 

physiological parameters of the species of interest), physiologically based toxicokinetic models 

can be constructed to assist in a determiJlation of tissue dosimetry species-to-species 

extrapolation of dose, and route-to-route extrapolation Conolly and Andersen, 1991; see Section 

3.1.2). If sufficient data are not avai lable it may be assumed as a default that toxicokinetic and 

metabolic processes are qualitatively comparable among species. Discussion of appropriate 

procedures for quantitative, interspecies comparisons appears in Chapter 3. 

The qualitative question of whether an agent is absorbed by a particular route of exposure 

is impOltant for weight of evidence classification discussed in Section 2.5. Decisions about 
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whether route of exposure is a limiting factor on expression of any hazard, e.g. , absorption does 

not occur by a specified route are generally based on studies in which effects of the agent or its 

structural analogues have been observed by different routes, on physical-chemical properties or 

on toxicokinetics studies. 

Adequate metabolism and toxicokinetic data can be applied toward the following, as data 

permit. Confidence in conclusions is enhanced when in vivo data are available. 

• Idenl!/ying metabolites and reactive intermediates of metabolism and determining 

whether one or more of these intermediates is likely to be responsible/or the 

observed effects. Information on the reactive intermediates focuses on SAR 

analys is analysis of potential modes of action, and estimation of internal dose in 

dose-response assessment (0 Souza et aI., 1987; Krewski et aI. , 1987). 

• IdentifYing and comparing the relative activities of metabolic pathways in animals 

and in humans. and at d{lferent ages. This analysis can provide insights for 

extrapolating results of animal studies to humans. 

• Describing anticipated distribution within the body and possibly identifYing target 

organs. Use of water solubility, molecular weight and structure analysis can 

support qualitative inferences about anticipated di stribution and excretion. In 

addition , describing whether the agent or metabolite of concern will be excreted 

rapidly or slowly or whether it will be stored in a particular tissue or tissues to be 

mobilized later can identify issues in comparing species and formulating dose

response assessment approaches. 

• Identifying changes in toxicokinetics and metabolic pathways 'with increases in 

dose . These changes may result in important differences between high and low 

dose levels in disposition of the agent or generation of its active forms. These 
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studies play an important role in providing a rationale for dose selection in 

carcinogenicity studies. 

• Ident[fYing and comparing metabolic process d[flerences by age, sex, or other 

characteristic so that susceptible subpopulalions can be recognized. For example, 

metabolic capacity with respect to P450 enzymes in newborn children is extremely 

limited compared to that in adults so that a carcinogenic metabolite formed through 

P450 activity will have limited effect in the young, whereas a carcinogenic agent 

deactivated through P450 activity will result in increased susceptibility of this 

lifestage (Cresteil , 1998). A variety of changes in toxicokinetics and physiology 

occur from the fetal stage to post-weaning to young child . Any of these changes 

may make a difference for risk (Renwick. 1998). 

• Determining bioavailability via different routes of exposure by analyzing uptake 

processes under various exposure conditions. This ana lysis supports identification 

of hazards for untested routes. In addition, use of physicochemical data (e.g. 

octanol-water partition coefficient information) can support an inference about the 

likelihood of dennal absorption (Flynn 1990). 

Attempts should be made in all of these areas to clarify and describe as much as possible 

the variabi lity to be expected because of differences in species, sex age, and route of exposure. 

The analysis takes into account the presence of sUbpopulations of individuals who are 

particularly vulnerable to the effects of an agent because oftoxicokinetic or metabolic differences 

(genetically or environmentally determined) (Bois et aI. , 1995) and is a special emphasis for 

assessment of risks to children. 

2.3.4. Toxicological and Clinical Findings 

Toxicological findings in experimental animals and clinical observations in humans are 

important resources for the cancer hazard assessment. Such findings provide information on 
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physiological effects and effects on enzymes, hormones, and other important macromolecules as 

well as on tru"get organs for toxicity. For example, given that t he cancer process represents 

defects in processes such as terminal differentiation growth control and cell death, 

developmental studies of agents may provide an understanding of the activity of an agent that 

carries over to cancer assessment. Toxicity studies in animals by different routes of 

administration support comparison of absorption and metabolism by those routes. Data on 

human variability in standard clinical tests may also provide insight into the range of human 

susceptibility and the common mechanisms of agents that affect the tested parameters. 

2.3.5. Events Relevant to Mode of Carcinogenic Action 

Knowledge of the biochemical and biological changes that precede tumor development 

which include, but are not limited to mutagenesis, increased cell proliferation, inhibition of 

programmed cell death and receptor activation) may provide important insight for determining 

whether a cancer hazard exists and may help inform appropriate consideration of the dose

response relationship below the range of observable tumor response. Because cancer can result 

from a series of genetic alterations in the genes that control cell growth, division, and 

differentiation (Vogelstein et aI., 1988' Hanahan and Weinberg, 2000" Kinzler and Vogelstein. 

2002), the ability of an agent to affect genotype (and hence gene products) or gene expression is 

of obvious importance in evaluating its influence on the carcinogenic process. Initial and key 

questions to examine are : Does the agent (or its metabolite) interact directly with DNA, leading 

to mutations that bring about changes in gene products or gene expression? Does the agent bring 

about effects on gene e, pression via other nondirect DNA interaction processes? 

Furthermore, carcinogenesis involves a complex series and interp lay of events that alter 

the signals a cell receives fro m its extracellular environment, thereby promoting uncontrolled 

growth. Many, but not all, mutagens are carcinogens, and some. but not all. agents that induce 

cell proliferation Jead to tumor development. Thus, understand ing the range of key steps in the 

carcinogenic process upon which an agent might act is essentiaJ for evaluating its mode of action. 

Determination of carcinogens that are operating by a mutagenic mode of action. for example, 

entails evaluation of in vivo or in vitro short-term testing results for genetic endpoints, metabolic 
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protiles physicochemical propelties and structure-activity relationship (SAR) analyses in a 

weight-of-evidence approach (Dearfield et ai., 1991 ; U.S . EPA, 1986b; Waters et aL, 1999). Key 

data for a mutagenic mode of action may be evidence that the carcinogen or a metabol ite is 

DNA-reactive and/or has the ability to bind to DNA. Also mutagenic carcinogens usually 

produce positive effects in mUltiple test systems for different genetic endpoints, pat1icularly gene 

mutations and structural chromosome abenations, and in tests performed in vivo which generally 

are supported by positive tests in vitro. Additionally, carcinogens may be identified as operating 

v ia a mutagenic mode of action if they have similar properties and SAR to mutagenic 

carcinogens. Endpoints that provide insight into an agent s ability to alter gene products and 

gene expression. together with other features of an agent' s potential mode of carcinogenic action, 

are discussed below. 

2.3.5.1. Di,.ect DNA-Reactive Effects 

It is well known that many carcinogens are electrophiles that interact with DNA, resulting 

in DNA adducts and breakage (referred to in these cancer guidelines as direct DNA effects). 

Usually during the process of DNA replication these DNA lesions can be converted into and 

fixed as mutations and chromosomal alterations that then may initiate and otherwise contribute to 

the carcinogenic process (Shelby and Zeiger, 1990; Tinwell and Ashby, 1991' IARC, 1999). 

Thus, stud ies of mutations and other genetic lesions continue to inform the as essment of 

potential human cancer hazard and in the understanding of an agent' s mode of carcinogenic 

action. 

EPA has published testing guidelines fot' detecting the ability of an agent to damage DNA 

and produce mutations and chromosomal alterations (as discussed in Dearfield et aI. , 1991). 

Briefly, standard tests for gene mutations in ba teria and mammalian cells in vih'o and in vivo 

and for structural chromosomal aberrations in vitro and in vivo are important examples of 

relevant methods. ew mo lecular approaches such as mouse mutations and cancer transgenic 

models, are providing a means to examine mutation at tissue sites where the tumor response is 

observed (Heddle and Swiger, 1996; Tennant et aI. , 1999). Additionally, continued 

improvements in fluorescent-based chromosome staining methods (fluorescent in situ 
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hybridization [FISH] ) will allow the detection of specific chromosomal abnormalities in relevant 

target tissues (Tucker and Preston, 1998). 

Endpoints indicative of DNA damage but not measures of mutation per se such as DNA 

adducts or strand breakage, may be detected in relevant target tissues and thus contribute to 

evaluating an agent s mutagenic potential. Evidence of chemical-specific DNA adducts (e.g., 

reactions at oxygen sites in DNA bases or with ring nitrogens of guanine and adenine) provides 

information on a mutagen ' s ability to directly interact with DNA (La and Swenberg, 1996). 

Some planar molecules (e.g. , 9-aminoacridine) intercalate between base pairs of DNA, which 

results in a physical distortion in DNA that may lead to mutations when DNA replicates. As 

discussed below, some carcinogens do not interact directly with DNA, but they can produce 

increases in endogenous levels of DNA adducts (e.g. 8-hydroxyguanine) by indirect 

mechanisms. 

2.3.5.2. Indirect DNA Effects or Other Effects 011 Gelles/Gene Expressioll 

Although some carcinogens may result in an elevation of mutations or cytogenetic 

anomalies as detected in standard assays, they may do so by indirect mechanisms. These effects 

may be brought about by chemical-cell interactions rather than by the chemical (or its metabolite) 

directly interacting with DNA. An increase in mutations might be due to cytotoxic exposures 

causing regenerative proliferation or to mitogenic influences (Cohen and Ellwein ~ 1990). 

Increased cell division may elevate mutation by clonal expansion of initiated cells or by 

increasing the number of genetic errors by rapid cell division and reduced time for DNA repair. 

Some agents might result in an elevation of mutations by interfering with the enzymes involved 

in DNA repair and recombination (Barrett and Lee, 1992). Damage to cel1ain critical DNA 

repair genes or other genes (e.g. the p53 gene) may result in genomic instability which 

predisposes cells to further genetic alterations and increases the probability of neoplastic 

progression Harris and Hollstein , 1993; Levine et al. 1994; Rouse and Jackson, 2002). 

Likewise, DNA repair processes may be saturated at certain doses of a chemical, leading to an 

elevation of genetjc alterations. 
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The initiation of programmed cell death (apoptosis) can potentially be blocked by an 

agent, thereby permitting replication of cell s carrying genetic errors that would normally be 

removed from the proliferative pool. At certain doses an agent may also generate reactive 

oxygen species that produce oxidative damage to DNA and other macromolecules (Chang et al. 

1988; Kehrer, 1993 ~ Clayson et aI. , 1994). The role of cellular alterations that are attributable to 

oxidative damage in tumorigenesis (e.g .. 8-hydroxyguanine) is currently unclear. 

Several carc inogens have been shown to induce aneuplo idy (the loss or gain of 

chromosomes) (Barrett, 1992; Gibson et a I. , 1995). Aneuploidy can result in the loss of 

heterozygosity or genomic instability (Cavenee et a I. , 1986; Fearon and Vogelstein , 1990). 

Agents that cause aneuplo idy typ ical ly interfere with the normal process of chromosome 

segregation by interacting with non-DNA targets such as the proteins needed for chromosome 

segregation and chromo orne movement. Whether this chromosome imbalance is the calise or 

the effect of tumorigenesis is not clear. Thus it is important to understand if the agent induces 

aneuplo idy as a key early event in the carcinogenic process. 

It is possible for an agent to alter gene expression by transcriptional, translational, or po t

translational modifications. For example, perturbation of DNA methylation patterns may cause 

effects that contribute to carcinogenesis (Jones. 1986' Holliday 1987; Goodman and Counts, 

1993; Chuang et a I. , 1996' Baylin and Bestor, 2002). Overexpression of genes by DNA 

am plification has been observed in cel1ain tumors (Vainio et al. (992) . Mechanisms of altering 

gene express ion may involve ce llular reprogramming through hormonal or receptor-mediated 

mechanisms (Barrett, 1992; Ashby et al.. 1994). 

Both cell prolifel"ation and programmed cell death can be part of the maintenance of 

homeostasis in many normal tissues, and alterations in the level or rate of either can be important 

elements of the carcinogenic process. The balance between the two can directly affect the 

survival and growth of in itiated cells as well as preneoplastic and tumor ce ll populations (Le., 

increase in ce ll proliferation or decrease in cel l death) (Moolgavkar 1986' Cohen and El lwein 

1990, 199/ ; Cohen et aI. , ) 991' Bellamy et al. 1995). Th us, measurements of these events can 

contribute to the weight of the ev idence fo r cancer hazard prediction and to mode of action 
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understanding. In studies of proliferative effects, distinctions should be made between 

mitogenesis and regenerative proliferation Cohen and Ell wein 1990.1991: Cohen et al.. 1991). 

In applying information from studies on cell prol iferation and apoptosis to risk 

assessment it is impo11ant to identify the tissues and target cells involved, to measure effects in 

both normal and neoplastic tissue to distinguish between apoptosis and necrosis, and to 

detennine the dose that affects these processes. Gap-junct ional interce llular communication is 

believed to playa role in tissue and organ development and in the maintenance of a normal 

cellu lar phenotype within tissues. A growing body of evidence suggests that chemical 

interference with gap-junctional intercellular communication is a contributing factor in tumor 

development (Swierenga and Yamasaki , 1992; Yamasaki , 1995). 

2.3.5.3. Precursor Events and Biomarker Illformation 

Most testjng schemes for mutagenicity and other short-term assays were designed for 

hazard identification purposes; thus, these assays are generally conducted using acute exposures. 

For data on " precursor steps" to be useful in informing the dose-response curve for tumor 

induct ion below the level of observation, it is often useful for data to come from in vivo studies 

and from studies where exposure is repeated or given over an extended period oftime. Although 

consistency of results across different assays and animal models provides a stronger basis for 

drawing conclusions it is desirable to have data on the precursor event in the same target organ 

sex. animal strain, and species as the tumor data. In evaluating an agent' s mode of action , it is 

lIsually not sufficient to detennine that some event commences upon dosing. It is impo11ant to 

understand whether it is a necessary event that plays a key role in the process that leads to tumor 

development versus an effect of the cancer process itself or simply an associated event. 

Various endpoints can serve as biological markers of effects in biological systems or 

samples. These may help identify doses at which elements of the carcinogenic process are 

operating; aid in interspecies extrapolations when data are available from both experimental 

animal and human cells' and under certain circumstances provide insights into the possible 

hape of the dose-response curve below levels where tumor incidences are observed (e.g., ehoy, 

1993). 
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Genetic and other findings (such as changes in proto-oncogenes and tumor suppressor 

genes in preneoplastic and neoplastic tissue or, possibly, measures of endocrine disruption) can 

indicate the potential for disease and, as such serve as biomarkers of effect. They, too, can be 

used in different ways. 

The spectrum of genetic changes in proliferative lesions and tumors following 

chemical administration to experimental animals can be determined and compared 

with that in spontaneous tumors in control animals, in animals exposed to other 

agents of varying structural and functional activities, and in persons exposed to the 

agent under study. 

• Biomarkers of effect and/or precursors may help to identify sUbpopulations of 

individuals who may be at an elevated risk for a certain cancer or exposure to a 

certain agent, e.g. , cytochrome P450 2D6/debrisoquine sensitivity for lung cancer 

(Caporaso et al. 1989) or inherited colon cancer syndromes (Kinzler et aI. , J 99 J ; 

Peltomaki et aI. , 1993). 

• As with biomarkers of exposure, it may be justified in some cases to use biomarkers 

of effect and/or precursors for dose-response assessment or to provide insight into 

the potential shape of the dose-response curve at doses below those at which tumors 

are induced experimentally. 

In applying biomarker data to cancer assessment an assessment should consider: 

• analytical methodology 

• routes of exposure 

• exposure to mixtures, 

• time after exposure, 

• sensitivity and specificity of biomarkers and 

• dose-response relationships. 
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2.3.5.4. Judging Data 

Criteria that are generally applicable for judging the adequacy of mechanistically based 

data include: 

• mechanistic relevance of the data to carcinogenicity, 

• number of studies of each endpoint, 

• consistency of results in different test systems and different species, 

• similar dose-response relationships for tumor and mode of action-related effects, 

• conduct of the tests in accordance with generally accepted protocols, and 

• degree of consensus and general acceptance among scientists regarding 

interpretation of the significance and specificity of the tests. 

Although important information can be gained from in vitro test systems, a higher level of 

confidence is generally given to data that are derived from in vivo systems, particularly those 

results that show a site concordance with the tumor data. 

rt is important to remember that when judging and considering the use of any data, the 

basic standard of quality, as defined by the EPA Information Quality Guidelines, should be 

satisfied. 

2.4. MODE OF ACTION-GENERAL CONSIDERATIONS AND FRAMEWORK 

FOR ANAL YSIS 

2.4.1. General Considerations 

The interaction between the biology of the organism and the chemical properties of the 

agent determine whether there is an adverse effect. Thus, mode of action analysis is based on 

physical, chemical and biological information that helps to explain key events in an agent's 

influence on development of tumors. T he entire range of information developed in the 

assessment is reviewed to arrive at a reasoned judgmen t. An agent may work by more than one 

mode of action, both at different sites and at the same tumor site. Thus the mode of action and 

human relevance cannot necessarily be generalized to other toxic endpoints or tissues or cell 

types without additional analyses (IPCS, 1999; Meek et al. 2003). At least some information 
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bearing on mode of action (e.g. SAR, screening tests for mutagenicity) is present for most agents 

undergoing assessment of carcinogenicity, even though certainty about exact molecular 

mechanisms may be rare. 

Information for mode of action analysis generally includes tumor data in humans and 

animals and among structural analogues, as well as the other key data. The more complete the 

data package and the generic knowledge about a given mode of action, the more confidence one 

has and the more one can rely on assessment of available data rather than revelting to default 

options to address the absence of information on mode of action. Reasoned judgments are 

generally based on a data-rich source of chemical , chemical class and tumor type-specific 

information. Many times there will be conflicting data and gaps in the information base; it is 

important to carefully evaluate these uncertainties before reaching any conclusion. 

In making decisions about potential modes of action and the relevance of animal tumor 

findings to humans (Ashby et aI. , 1990; Ashby and Tennant, 1991; Tennant, 1993 ' IPeS 1999; 

Sonich-Mullin et aI. , 200 I; Meek et aI. , 2003), very often the results of chronic animal studies 

may give important clues. Some of the important factors to review include: 

• tumor types, for example, those responsive to endocrine influence or those produced 

by DNA-reactive carcinogens; 

• number of studies and of tumor sites, sexes, and species affected or unaffected in 

those studies and if the data present a coherent story; 

similarity of metabolic activation and detoxification for a specitic chemical between 

humans and tested species; 

• influence of route of exposure on the spectrum of tumors and whether they occur at 

point of exposure or systemic sites; 
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• effect of high dose exposures on the target organ or systemic toxicity that may not 

reflect typical physiological conditions, for example, urinary chemical changes 

associated with stone formation, effects on immune surveillance; 

• presence of proliferative lesions, for example, hepatic foci , or hyperplasia; 

• effect of dose and time on the progression of lesions from preneoplastic to benign 

tumors, then to malignant; 

• ratio of malignant to benign tumors as a function of dose and time; 

• time of appearance of tumors after commencing exposure; 

• development of tumors that invade locally or systemically, or lead to death; 

• tumors at organ sites with high or low background historical incidence in laboratory 

animals ; 

• biomarkers in tumor cells, both induced and spontaneous, for example, DNA or 

protein adducts, mutation spectra, chromosome changes, oncogene activation; 

and/or 

• shape of the dose-response curve in the range of tumor observation. for example, 

linear versus nonlinear. 

Some of the myriad ways in which information from chronic animal stud ies influences 

mode of action judgments include, but are not limited to the following: 

multisite and multispecies tumor effects that are often associated with mutagenic agents; 
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• tumors restricted to one sex or species suggesting an influence restricted to gender strain , 

or specIes; 

late onset of tumors that are primarily benign, are at sites with a high historical 

background incidence, or show reversal of lesions on cessation of exposure suggesting a 

growth-promoting mode of action; 

the possibility that an agent acting differently in different tissues; or 

the possibility that has more than one mode of action in a single tissue. 

Simple knowledge of sites of tumor increase in rodent studies can give preliminary clues 

as to mode of action. Experience at the National Toxico logy Program (NTP) indicates that 

substances that are DNA reactive and that produce gene mutations may be unique in producing 

tumors in certain anatomical sites, whereas tumors at other sites may arise from both mutagenic 

or nonmutagenic influences (Ashby and Tennant, 1991 ; Huff et aI. , 1991). 

The types of data and their influence on judgments regarding mode of action are expected 

to evo lve, both as science advances and as the risk assessment community gains more experience 

with these ana lyses. This section contains a framework for evaluating hypothesized mode(s) of 

action. Thi s framework has similarities to and differences with the concepts presented in other 

MOA frameworks (e.g. , IPeS, 1999; Sonich-Mullin et a I. , 2001 ; Meek et al. 2003) . Differences 

are often due to the context of the use for the framework. For example, the Meek et al. (2003) 

presents a stand-alone document for address ing mode of action issues ; thus, it recommends that 

conclusions concern ing MOA be rendered separately. In these cancer guidelines, however, they 

are incorporated into the context of all of the data regarding weight of the evidence for 

carcinogenicity. 

2-39 

Exhibit 5366 0066 



2.4.2. Evaluating an Hypothesized Mode of Action 

2.4.2.1. Peer Review 

In reaching conclusions the question of ' general acceptance" of a mode of action should 

be tested as part of the independent peer review that EPA obtains for its assessment and 

conclusions. In some cases the mode of action may already have been established by 

development of a large body of research information and characterization of the phenomenon 

over time. In some cases there will have been development of an Agency policy (e.g. ~ mode of 

action involving alpha-2u-globulin in the male rat [U.S. EPA 1991bJ) or a series of previous 

assessments in which both the mode of action and its applicability to particular cases has been 

explored. If so, the assessment and its peer review can focus on the evidence that a particular 

agent acts in this mode. The peer review should also evaluate the strengths and weaknesses of 

competing modes of action. 

Tn other cases, the mode of action may not have previously been the subject of an Agency 

document. If so, the data to SUppOlt both the mode of action and the associated activity of the 

agent should undergo EPA assessment and subsequent peer review. 

2.4.2.2. Use of the Framework 

The framework supports a full analysis of mode of action information, but it can also be 

used as a screen to decide whether sufficient information is available to evaluate or whether the 

data gaps are too substantial to justify further analysis. Mode of action conclusions are used to 

address the question of human relevance of animal tumor responses, to address differences in 

anticipated response among humans such as between children and adults or men and women; 

and as the basis of decisions about the anticipated shape of the dose-response relationship. 

Guidance on the latter appears in Section 3 . 

This framework is intended to provide an analytical approach for evaluating the mode of 

action. It is neither a checklist nor a list of required criteria. As the type and amount of 

information will depend on the mode of action postulated, scientific judgment is important to 

determine if the weight of evidence is sufficient. 
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2.4.3. Framework for Evaluating Each Hypothesized Carcinogenic Mode of Action 

This framework is intended to be an analytic tool for judging whether available data 

upport a mode of carcinogenic action hypothesized for an agent. It is based upon considerations 

for causality in epidemiologic investigations originally articulated by Hill (1965) but later 

modified by others and extended to experimental studies . The original Hill criteria were applied 

to epidemiologic data, whereas this framework is applied to a much wider ass0l1ment of 

experimental data, so it retains the basic principles of Hill but is much modified in content. 

The modified Hill criteria can be useful for organizing thinking about aspects of 

causation, and they are consistent with the scientific method of developing hypotheses and 

testing those hypotheses experimentally. During analysis by EPA, and as guidance for peer 

review. a key question is whether the data to support a mode of action meet the standards 

generally applied in experimental biology regarding inference of causation. 

All pertinent studies are reviewed in analyzing a mode of action and an overall weighing 

of evidence is performed, laying out the strengths, weaknesses, and unceltainties of the case as 

well as potential alternative positions and rationales. Identifying data gaps and research needs is 

also palt of the assessment. 

To evaluate whether an hypothesized mode of action is operative an analysis starts with 

an outline of the scientific findings regarding the hypothesized key events leading to cancer, and 

then weighing information to determine whether there is a causal relationship between these 

events and cancer formation, i.e. that the effects are critical for induction of tumors. It is not 

generally expected that the complete sequence will be known at the molecular level. Instead, 

empirical observations made at different levels of biological organization-biochemical , cellular, 

physiological tissue, organ and system- are analyzed. 

Se.veral important points should be considered when working with the framework: 

• The topics listed for analysis should no/ be regarded as a checklist of necessary 
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. proofs ." The judgment of whether an hypothesized mode of action is supported by 

available data takes account of the analysis as a whole. 

2AI 



• The framework provides a structure for organizing the facts upon which conclusions 

as to mode of action rest. The purpose of using the framework is to make analysis 

transparent and to allow the reader to understand the facts and reasoning behind a 

conclusion . 

• The framework does not dictate an answer. The weight of evidence that is 

suffic ient to support a decision about a mode of action may be less or more, 

depending on the purpose of the analysis, for example screening, research needs 

identification, or full risk assessment. To make the reasoning transparent, the 

purpose of the analysis should be made apparent to the reader. 

• Toxicokinetic studies may contribute to mode of action analysis by contributing to 

identifying the active formes) of an agent that is central to the mode of action. Apart 

from contributing in this way, toxicokinetics studies may reveal effects of saturation 

of metabolic processes. These may not be considered key events in a mode of 

action but they are given separate consideration in assessing dose metrics and 

potential nonlinearity of the dose-response relationship. 

Generally, ' sufficient' suppol1 is a matter of scientific judgment in the context of 

the requirements of the decisionmaker or in the context of science policy guidance 

regarding a certain mode of action. 

Even when an hypothesized mode of action is supported for a described response in 

a specific tissue it may not explain other tumor responses observed, which should 

get separate consideration in hazard and dose-response assessment. 

For each tumor site being evaluated, the mode of action analysis should begin with a 

description of the re levant data and key events that may be associated with an hypothesized mode 

of action and its sequence of key events (see Section 2.4.3.1). This can be followed by a 
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discussion of various aspects of the experimental suppOtt for hypothesized mode(s) of action in 

animals and humans (see Section 2.4.3.2). The possibility of other modes of action also should 

be considered and discussed (see Section 2.4.3 .3) ; if there is evidence for more than one mode of 

action, each should receive a separate analysis. Conclusions about each hypothesized mode of 

action should address whether the mode of action is supported in animals and is relevant to 

humans and which populations or lifestages can be particularly susceptible (see Section 2.4.3.4). 

In a risk assessment document, the analysis of an hypothesized mode of action can be presented 

before or with the characterization of an agent 's potential hazard to humans. 

2.4.3.1. Description of the Hypothesized Mode of Action 

Summary description of the hypothesized mode of action. For each tumor site, the mode 

of action analysis begins with a description of the hypothesized mode of action and its sequence 

of key events. If there is evidence for more than one mode of action, each receives a separate 

analysis. 

Identification of key events. In order to judge how well data support involvement of a key 

event in carcinogenic processes, the experimental definition of the event or events should be 

clear and reproducible. To support an association, experiments should define and measure an 

event consistently. 

• Can a I ist of events be identified that are key to the carcinogenic process? 

• Are the events well defined? 

Pertinent observations may include, but are not limited to, receptor-ligand changes cytotoxicity, 

cell cycle effects, increased cell growth organ weight differences, histological changes, hormone 

or other protein perturbations, or DNA and chromosome effects. 
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2.4.3.2. Discussion of the Experimental Supportfor the Hypothesized Mode of Action 

The experimental support for the hypothesized mode of action should be discussed from 

several viewpoints patterned after the Hill criteria (see Section 2.2.1.7). For illustration, the 

explanation of each topic includes typical questions to be addressed to the avai lable empirical 

data and experimental observations anticipated to be pertinent. The latter will vary from case to 

case. For a particular mode of action, certain observations may be established as essential in 

practice or policy, for example measures of thyroid hormone levels in supporting thyroid 

hormone elevation as a key event in carcinogenesis. 

Strength, consistency, ,specificity of association. A statistically significant asso<;:iation 

between events and a tumor response observed in well-conducted studies is generally suppOliive 

of causation. Consistent observations in a number of such studies with differing experimental 

designs increase that support, because different designs may reduce unknown biases. Studies 

showing' recovery, . i.e, absence or reduction of carcinogenicity when the event is blocked or 

dim in ished, are particularly useful tests of the association. Speci ficity of the association without 

evidence of other modes of action, strengthens a causal conclusion. A lack of strength, 

consistency, and specificity of association weakens the causal conclusions for a particular mode 

of action. 

• What is the level of statistical and biological significance for each event and for 

cancer? 

• Do independent studies and different experimental hypothesis-testing approaches 

produce the same associations? 

• Does the agent produce effects other than those hypothesized? 

• fs the key event associated with precursor lesions? 
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Peltinent observations include tumor response associated with events (site of action logically 

relates to event[sJ), precursor lesions associated with events, initiation-promotion studies, and 

stop/recovery studies. 

Dose-response concordance. If a key event and tumor endpoints increase with dose such 

that the key events forecast the appearance of tumors at a later time or higher dose, a causal 

association can be strengthened. Dose-response associations of the key event with other 

precursor events can add further strength. Difficulty arises when an event is not causal but 

accompanies the process generally. For example if tumors and the hypothesized precursor both 

increase with dose the two responses will be correlated regardless of whether a causal 

relationship exists. This is similar to the issue of confounding in epidemiologic studies. Dose

response studies coupled with mechanistic studies can assist in clarifying these relationships. 

• What are the correlations among doses producing events and cancer? 

Pertinent observations include, but are not limited to, 2-year bioassay observation of lesions 

correlated with observations of hormone changes and the same lesions in sholter term studies or 

in interim sacrifice. 

TemporaL relation hip. If an event is shown to be causally linked to tumorigenesis it wi II 

precede tumor appearance. An event may also be observed contemporaneously or after tumor 

appearance; these observations may add to the strength of association but not to the temporal 

association. 

• What is the ordering of events that underlie the carcinogenic process? 

• Is this ordering consistent among independent studies? 

Pertinent observations include studies of varying duration observing the temporal sequence of 

events and development of tumors. 
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BioLogical plausibility and coherence. It is impOltant that the hypothesized mode of 

action and the events that are part of it be based on contemporaneous understanding of the 

biology of cancer to be accepted. If the body of information under scrutiny is consistent with 

other examples (including structurally related agents) for which the hypothesized mode of action 

is accepted, the case is strengthened. Because some modes of action can be anticipated to evoke 

effects other than cancer, the available toxicity database on noncancer effects, for example 

reproductive effects of certain hormonal disturbances, can contribute to this evaluation. 

• Is the mode of action consistent with what is known about carcinogenesis in general 

and for the case specifically? 

• Are carcinogenic effects and events consistent across structural analogues? 

• Is the database on the agent internally consistent in supporting the purported mode 

of action, including relevant noncancer toxicities? 

Peltinent observations include the scientific basis for considering an hypothesized mode of action 

generally given the contemporaneous state of knowledge of carcinogenic processes; previous , 
examples of data sets showing the mode of action ' data sets on analogues; and coherence of data 

in this case from cancer and noncancer toxicity studies. 

2.4.3.3. Consideration of the Possibility of Other Modes of Action 

The po sib le involvement of more than one mode of action at the tumor site should be 

considered. Peltinent observations that are not consistent with the hypothesized mode of action 

can suggest the possibi lity of other modes of action. Some pertinent observations can be 

consistent with more than one mode of action. Furthermore, different modes of action can 

operate in different dose ranges; for example an agent can act predominantly through 

cytotoxic ity at high doses and through mutagenicity at lower doses where cytotoxicity may not 

occur. 
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ff there is ev idence for more than one mode of action, each shou Id recei ve a separate 

analysis. There may be an uneven level of experimental support for the different modes of 

action. Sometimes this can reflect disproportionate resources spent on investigating one 

particular mode of action and not the validity or relative importance of the other possible modes 

of acrion . Ultimately, however, the information on all of the modes of action should be 

integrated to better understand how and when each mode acts , and which mode s) may be of 

interest for exposure levels relevant to human exposures of interest. 

2.4.3.4. Conclusions About the Hypothesized Mode (~f Action 

Conclusions about the hypothesized mode of action should address the issues listed 

below. For those agents for which the mode of action is considered lIseful for the risk 

assessment the weight of the evidence concerning mode of action in animals as well as its 

relevance for humans would be incorporated into the weight of evidence narrative (Section 2.5), 

(a) Is the hypothesized mode of actioll sufficielltly supported ill the test allimals? 

Associations observed between key events and tumors mayor may not support an inference of 

causation. The conclusion that the agent causes one or more key events that results in tumors is 

strengthened as more aspects of causation are satisfied and weakened as fewer are satisfied. 

Consistent results in different experiments that test the hypothesized mode of action build 

support for that mode of action. Replicating results in a similar experiment does not generally 

meaningfully strengthen the original evidence and discordant results generally weaken that 

support. Experimental challenge to the hypothesized mode of action, where interrupting the 

sequence of key events suppresses the tumor response or enhancement of key events increases 

the tumor response. creates very strong SliPP0l1 for the mode of action . 

(b) Is 'he hypothesized mode of action relevant to humans? If an hypothesized mode of 

action is sufficiently supported in the test animals, the sequence of key precursor events should 

be reviewed to identify critical similarities and differences between the test animals and humans. 

he question of concordance can be complicated by cross-species differences in toxicokinetics or 
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toxicodynamics. For example, the active agent can be formed through different metabolic 

pathways in animals and humans. Any information suggesting quantitative differences between 

animals and humans is tlagged for consideration in the dose-response assessment. This includes 

the potential for different internal doses of the active agent or for differential occurrence of a key 

precursor event. 

"Relevance' of a potential mode of action is considered in the context of characterization 

of hazard not level of risk. Anticipated levels of human exposure are not lIsed to determine 

whether the hypothesized mode of action is relevant to humans . Exposure information is 

integrated into the overall risk characterization. 

The question of relevance considers all populations and lifestages. 1t is possible that the 

conditions under which a mode of action operates exist primarily in a particular populati.on or 

lifestage for example, in those with a pre-existing hormonal imbalance. Other populations or 

lifestages may not be analogous to the test animals in which case the question of relevance 

would be decided by inference. 

Special attention should be paid to whether tumors can arise from childhood exposure, 

considering various aspects of development during these lifestages. Because the studies that 

Slipp0l1 a mode of action are typically conducted in mature animals, conclusions about relevance 

during childhood generally rely on inference. There is currently no standard Agency position 

regarding the issue of whether tumors arising through the hypothesized mode of action are 

relevant during childhood; understanding the mode of action implies that there are sufficient data 

(on either the specific agent or the general mode of action) to form a confident conclusion about 

relevance during childhood. 

(c) Which populations or lifestages can be particularly susceptible to the hypothesized 

mode of actioll? If an hypothesized mode of action is judged relevant to humans, information 

about the key precursor event(s) is reviewed to identify populations or lifestages that might 

reasonably expected to be pa11icularly susceptible to their occurrence. Although agent-specific 

data would provide the strongest indication of susceptibility this review may also rely on gen~ral 

knowledge about the precursor events and characteristics of individuals susceptible to these 
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vents. Any information suggesting quantitative differences between populations or lifestages 

shou ld be flagged for consideration in the dose-response assessment (see Section 3.5). This 

includes the potential for a higher internal dose of the active agent or for an increased occurrence 

of a key precursor event. Quantitative differences may result in separate risk estimates for 

susceptible populations or lifestages. 

The possibility that childhood is a susceptible period for exposure should be explicitly 

addressed. Generic understanding of the mode of action can be used to gauge childhood 

susceptibi lity and this determination can be refined through analysis of agent-specific data. 

2.4.4 Evolution with Experience 

everal groups have proposed or incorporated mode of action into their risk assessments 

(see, e.g., U.S . EPA , 1991 b' Sonich-Mullin et aI., 200 I; Meek et al.. 2003). As the frameworks 

and mandates under which these eva luations were produced differ, the speci fic procedures 

described in and conc lusions drawn may also differ. Nevertheless, the number of case studies 

from all venues remains limited. More experience with differing modes of action are expected to 

high light and illustrate the strengths and limitations of the general framework proposed in these 

cancer gu idelines. Moreover, additional toxicological techniques may expand or change 

scientific judgments regarding which information is useful for mode of action determinations. 

As warranted additional guidance may be proposed as experience is gained and/or as 

toxicological knowledge advances. 

2.5. WEIGHT OF EVIDENCE NARRATIVE 

The weight ofe, ide nee narrative is a short summary (one to two pages) that explains an 

agent's human carcinogenic potential and the conditions that characterize its expression. (t 

should be sufficiently complete to be able to stand alone, highlighting the key issues and 

decisions that were the basis for the evaluation of the agent's potential hazard. It should be 

sufficiently clear and transparent to be useful to risk managers and non-expert readers. It may be 

u eful to summarize all of the significant components and conclusions in the first paragraph of 

the narrative and to explain complex issues in more depth in the rest of the narrative. 
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The weight of the evidence should be presented as a narrative laying out the complexity 

of information that is essential to understanding the hazard and its dependence on the quality, 

quantity, and type(s) of data availab le, as well as the circumstances of exposure or the traits of an 

exposed population that may be required for expression of cancer. For example, the narrative 

can clearly state to what extent the determination was based on data from human exposure, from 

animal experiments, from some combination of the two, or from other data. Similarly, 

information on mode of action can specify to what extent the data are from in vivo or in vitro 

exposures or based on similarities to other chemicals. The extent to which an agent ' s mode of 

action occurs only on reaching a minimum dose or a minimum duration shou ld also be presented. 

A hazard might also be expressed disproportionately in individuals possessing a specific gene; 

such characterizations may follow from a better understanding of the human genome. 

Furthermore, route of exposure should be used to qualify a hazard if, for example, an agent is not 

absorbed by some routes. Similarly, a hazard can be attributable to exposures during a 

susceptible I ifestage on the basis of our understanding of human development. 

The weight of evidence-of-evidence narrative should highlight: 

the quality and quantity of the data; 

all key decisions and the basis for these major decisions; and 

• any data, analyses, or assumptions that are unusual for or new to EPA. 

To capture this complexity, a weight of evidence narrative generally includes 

• conclusions about human carcinogenic potential (choice of descriptor(s), described 

below), 
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• a summary of the key evidence suppolting these conclusions (for each descriptor 

used) , including information on the type(s) of data (human and/or animal , in vivo 

and/or in vitro) lIsed to SUppOlt the 'conclusion(s), 

• available information on the epidemiologic or experimental conditions that 

characterize expression of carcinogenicity (e .g., if carcinogenicity is possible only 

by one exposure route or only above a certain human exposure level), 

• a summary of potential modes of action and how they reinforce the conclusions 

• indications of any susceptible populations or lifestages, when available, and 

• a summary of the key default options invoked when the available information is 

inconclusive. 

To provide some measure of clarity and consistency in an otherwise free-form narrative, 

the weight of evidence descriptors are included in the first sentence of the narrative. Choosing a 

descriptor is a matter of judgment and cannot be reduced to a formula. Each descriptor may be 

applicable to a wide variety of potential data sets and weights of evidence. These descriptors and 

narratives are intended to permit sufticient tlexibility to accommodate new scientific 

understanding and new testing methods as they are developed and accepted by the scientific 

community and the public. Descriptors represent points along a continuum of evidence; 

consequently, there are gradations and borderline cases that are clarified by the full narrative. 

Descriptors, as well as an introductory paragraph, are a short summary of the complete narrative 

that preserves the complexity that is an essential part of the hazard characterization. Users of 

these cancer guidelines and of the risk assessments that result from the use of these cancer 

guidelines should consider the entire range of information included in the narrative rather 

than focusing simply on the descriptor. 

2-51 

Exhibit 5366 0078 



In borderline cases, the narrative explains the case for choosing one descriptor and 

discusses the arguments for considering but not choosing another. For example, between 

. suggestive' and " likely" or between "suggestive" and "inadequate," the explanation clearly 

communicates the intormation needed to consider appropriately the agent's carcinogenic potential 

in subsequent decisions. 

Multiple descriptors can be used for a single agent, for example when carcinogenesis is 

dose- or route-dependent. For example, if an agent causes point-of-contact tumors by one 

exposure route but adequate testing is negative by another route, then the agent could be 

described as likely to be carcinogenic by the first route but not likely to be carcinogenic by the 

second. Another example is when the mode of action is sufficiently understood to conclude that 

a key event in tumor development would not occur below a certain dose range. Tn this case, the 

agent cou ld be described as likely to be carcinogenic above a certain dose range but not likely to 

be carcinogenic below that range. 

Descriptors can be selected for an agent that has not been tested in a cancer bioassay if 

sufficient other information, e.g. toxicokinetic and mode of action information, is available to 

make a strong, convincing and logical case through scientific inference. For example. if an 

agent is one of a well-defined class of agents that are understood to operate through a common 

mode of action and if that agent has the same mode of action, then in the narrative the untested 

agent would have the same descriptor as the class. Another example is when an untested agent's 

effects are understood to be caused by a human metabolite in which case in the narrative the 

untested agent could have the same descriptor as the metabolite. As new testing methods are 

developed and used assessments may increasingly be based on inferences ti'om toxicokinetic and 

mode of action information in the absence of tumor studies in animals or humans. 

When a well-studied agent produces tumors only at a point of initial contact the 

descriptor generally applies only to the exposure route producing tumors unless the mode of 

action is relevant to other routes. The rationale for this conclusion would be explained in the 

narrative. 

When tumors occur at a site other than the point of initial contact the descriptor generally 

applies to all exposure routes that have not been adequately tested at sufficient doses. An 
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exception occurs when there is convincing information, e.g. , toxicokinetic data that absorption 

does not occur by another route . 

When the response difTers qualitatively as well as quantitatively with dose, this 

information should be part of the characterization of the hazard. In some cases reaching a cettain 

dose range can be a precondition for effects to occur, as when cancer is secondary to another 

toxic effect that appears only above a certain dose. In other cases exposure duration can be a 

precondition for hazard if effects occur only after exposure is sustained for a certain duration . 

These considerations differ from the issues of relative absorption or potency at di fferent dose 

levels because they may represent a discontinuity in a dose-response function. 

When multiple bioassays are inconclusive mode of action data are likely to hold the key 

to resolution of the more appropriate descriptor. When bioassays are few further bioassays to 

replicate a study's results or to investigate the potential for effects in another sex, strain, or 

species may be useful. 

When there are few pertinent data, the descriptor makes a statement about the database 

for example, "Inadequate Information to Assess Carcinogenic Potential " or a database that 

provides "Suggestive Evidence of Carcinogenic Potential. ' With more information, the 

descriptor expresses a conclusion about the agent's carcinogenic potential to humans. If the 

conclusion is positive, the agent could be described as "Likely to Be Carcinogenic to Humans ' 

or. with strong evidence "Carcinogenic to Humans." lfthe conclusion is negative, the agent 

could be described as "Not Likely to Be Carcinogenic to Humans." 

Although the term "Iikely" can have a probabilistic connotation in other contexts, its use 

as a weight of evidence descriptor does not correspond to a quantifiable probability of whether 

the chemical is carcinogenic. This is because the data that support cancer assessments generally 

are not suitab le for numerical calculations of the probability that an agent is a carcinogen. Other 

health agencies have expressed a comparable weight of evidence using terms such as 

" Reasonably Anticipated to Be a Human Carcinogen' (NTP) or " Probably Carcinogenic to 

Humans (International Agency for Research on Cancer). 

The following descriptors can be Llsed as an introduction to the weight of evidence 

narrative. The examples presented in the discLission of the descriptors are illustrative. The 
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examples are neither a checklist nor a limitation for the descriptor. The complete weight of 

evidence narrative, rather than the descriptor alone, provides the conclusions and the basis for 

them. 

"Carcinogenic to Humans" 

This descriptor indicates strong evidence of human carcinogenicity. it covers different 

combinations of evidence. 

• This descriptor is appropriate when there is convincing epidemiologic evidence of a 

causal association between human exposure and cancer. 

• Exceptionally this descriptor may be equally appropriate with a lesser weight of 

epidemiologic evidence that is strengthened by other lines of evidence. It can be 

used when fill of the following conditions are met: (a) there is strong evidence of an 

association between human exposure and either cancer or the key precursor events 

of the agent's mode of action but not enough for a causal association, and (b) there 

is extensive evidence of carcinogenicity in anima ls, and (c) the mode(s) of 

carcinogenic action and associated key precursor events have been identified in 

animals, and (d) there is strong evidence that the key precursor events that precede 

the cancer response in animals are anticipated to occur in humans and progress to 

tumors, based on available biological information. In this case the narrative 

includes a summary of both the experimental and epidemiologic information on 

mode of action and also an indication of the relative weight that each source of 

information carries e.g. , based on human information, based on limited human and 

extensive animal experiments. 

"Likely to Be Carcinogenic to Humans" 

This descriptor is appropriate when the weight of the evidence is adequate to demonstrate 

carcinogenic potential to humans but does not reach the weight of evidence for the descriptor 
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"Carcinogenic to Humans . ' Adequate evidence consistent with this descriptor covers a broad 

spectrum. As stated previously the use of the term "likely ' as a weight of evidence descriptor 

does not correspond to a quantifiable probability. The examples below are meant to represent the 

broad range of data combinations that are covered by this descriptor; they are illustrative and 

provide neither a checklist nor a limitation for the data that might suppol1use of this descriptor. 

Moreover, additional information, e.g., on mode of action , might change the choice of descriptor 

for the illustrated examples. Supporting data for this descriptor may include: 

an agent demonstrating a plausible (but not definitively causal) association between 

human exposure and cancer in most cases with some supporting biological , 

experimental evidence, though not necessarily carcinogenicity data from animal 

experiments; 

• an agent that has tested positive in animal experiments in more than one species, 

sex, strain , site, or exposure route, with or without evidence of carcinogenicity in 

humans; 
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a positive tumor study that raises additional biological concerns beyond that of a 

statistically significant result for example a high degree of malignancy, or an early 

age at onset; 

a rare animal tumor response in a single experiment that is assumed to be relevant to 

humans · or 

a positive tumor study that is strengthened by other lines of evidence, for example, 

either plausible (but not definitively causal) association between human exposure 

and cancer or evidence that the agent or an important metabolite causes events 

generally known to be associated with tumor formation (such as DNA reactivity or 

effects on cell growth control) likely to be related to the tumor response in this case. 
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"Suggestive Evidence of Carcinogenic Potential" 

This descriptor of the database is appropriate when the weight of evidence is suggestive 

of carcinogenicity; a concern for potential carcinogenic effects in humans is raised, but the data 

are judged not sufficient for a stronger conclusion. This descriptor covers a spectrum of evidence 

associated with varying levels of concern for carcinogenicity, ranging from a positive cancer 

result in the only study on an agent to a single positive cancer result in an extensive database that 

includes negative studies in other species. Depending on the extent of the database, additional 

studies mayor may not provide fU11her insights. Some examples include: 

a small , and possibly not statistically significant, increase in tumor incidence 

observed in a single animal or human study that does not reach the weight of 

evidence for the descriptor "Likely to Be Carcinogenic to Humans." The study 

generally would not be contradicted by other studies of equa l qua lity in the same 

population group or experimental system (see discussions of conjlicting evidence 

and differing results below)· 

• a small increase in a tumor with a high background rate in that sex and strain when 

there is some but insufficient evidence that the observed tumors may be due to 

intrinsic factors that cause background tumors and not due to the agent being 

assessed. (When there is a high background rate of a specific tumor in animals of a 

particular sex and strain, then there may be biological factors operating 

independently of the agent being assessed that could be responsible for the 

development of the observed tumors.) In this case, the reasons for determining that 

the tumors are not due to the agent are explained; 
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evidence of a positive response in a study whose power, design, or conduct limits 

the ability to draw a confident conclusion (but does not make the study fatally 
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flawed) , but where the carcinogenic potential is strengthened by other lines of 

evidence (such as structure-activity relationships); or 

• a statistically significant increase at one dose only, but no significant response at the 

other doses and no overa ll trend. 

"Inadequate Information to Assess Carcinogenic Potential" 

This descriptor of the database is appropriate when available data are judged inadequate 

for applying one of the other descriptors. Additional studies generally would be expected to 

provide further insights. Some examples include: 

little or no pertinent information ; 

conflicting evidence, that is some studies provide evidence of carcinogenicity but 

other studies of equal quality in the same sex and strain are negative. Differing 

results that is positive results in some studies and negative results in one or more 

different experimental systems, do not constitute conflicting evidence, as the term is 

used here. Depending on the overall weight of evidence differing results can be 

considered either suggestive evidence or likely evidence; or 

negative results that are not sufficiently robust for the descriptor, ' Not Likely to Be 

Carcinogenic to Humans." 

"Not Likely to Be Carcinogenic to Humans" 

This descriptor is appropr iate when the avai lable data are considered robust for deciding 

that there is no basis for human hazard concern. In some instances, there can be positive results 

in experimental animals when there is strong consistent evidence that each mode of action in 

experimental animals does not operate in humans. In other cases, there can be convincing 
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evidence in both humans and animals that the agent is not carcinogenic. The judgment may be 

based on data such as: 

animal evidence that demonstrates lack of carcinogenic effect in both sexes in well

designed and well-conducted studies in at least two appropriate animal species (in 

the absence of other animal or human data suggesting a potential for cancer effects), 

convincing and extensive experimental evidence showing that the only carcinogenic 

effects observed in animals are not relevant to humans, 

convincing evidence that carcinogenic effects are not likely by a particular exposure 

route (see Section 2.3), or 

convincing evidence that carcinogenic effects are not likely below a defined dose 

range. 

A descriptor of "not likely" applies only to the circumstances supported by the data. For 

example, an agent may be "Not Likely to Be Carcinogenic" by one route but not necessarily by 

another. In those cases that have positive animal experiment(s) but the results are judged to be 

not relevant to humans, the narrative discusses why the results are not relevant. 

J1!Iu/tipie Descriptors 

More than one descriptor can be used when an agent's effects differ by dose or exposure 

route. For example, an agent may be "Carcinogenic to Humans" by one exposure route but "Not 

Likely to Be Carcinogenic" by a route by which it is not absorbed. Also, an agent could be 

"Likely to Be Carcinogenic ' above a specified dose but "Not Likely to Be Carcinogenic" below 

that dose because a key event in tumor formation does not occur below that dose. 

2-58 

Exhibit 5366 0085 



2.6. HAZARD CHARACTERIZATION 

The hazard characterization contains the hazard information needed for a fu ll risk 

characterization (U .S. EPA 2000b). [t presents the results of the hazard assessment and explains 

how the weight of evidence conclusion was reached. The hazard characterization summarizes, in 

plain language conclusions about the agent ' s potential effects, whether they can be expected to 

depend qualitatively on the circumstances of exposure, and if anyone can be expected to be 

especially susceptible. It discusses the extent to which these conclusions are supported by data or 

are the result of default options in voked because the data are inconclusive. ft explains how 

complex cases with differing results in different studies were resolved. The hazard 

characterization highlights the major issues addressed in the hazard assessment and discusses 

alternative interpretations of the data and the degree to which they are supportable scientifically 

and are consistent with EPA guidelines. 

When the conclusion is sUPPOlted by mode of action information, the hazard 

characterization a lso provides a clear summary of the mode of action conc lusions (see Section 

2.4.3.4), including the completeness of the data, the strengths and limitations of the inferences 

made, the potential for other modes of action, and the impli cations of the mode of action for 

selecting viable approaches to the dose-response assessment. The hazard characterization also 

discusses the extent to which mode of action information is available to address the potential for 

disproportionate risks in specific populations or lifestages or the potential for enhanced risks on 

the basis of interactions with other agents or stressors, if anticipated. 

Topics that can be addressed in a hazard characterization include: 

summary of the results of the hazard assessment· 

• identification of any likely susceptible populations and lifestages especially 

attend ing to children, infants, and fetuses· 
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conclusions about the agent's mode of action , and impli.cations fo r selecting 

approaches to the dose-response assessment· 
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• identification of the available lines of evidence (e.g. , animal bioassays, 

epidemio logic studies, toxicokinetic information, mode of action studies, and 

information about structural ana logues or metabolites), highlighting data quality and 

coherence of results from different lines of evidence; and 

• strengths and limitations of the hazard assessment, highlighting sign ificant issues in 

interpreting the data, alternative interpretations that are considered equally 

plausible, critical data gaps, and default options invoked when the available 

information is inconclusive. 

2-60 

Exhibit 5366 0087 



3. DOSE-RESPONSE ASSESSMENT 

Dose-response assessment estimates potential risks to humans at expo ure levels of 

interest. Dose-response assessments are useful in many applications: estimating risk at different 

exposure levels. estimating the risk reduction for different decision options, estimating the risk 

remaining after an action is taken, proViding the risk information needed for benefit-cost ana lyses 

of different decision options comparing risks across different agents or health effects, and setting 

research priorities. The purpose of the assessment should consider the quality of tile data 

available, which will vary from case to case. 

A dose-response analysis is generally developed from each study that reports quantitative 

data on dose and response. Alternative measures of dose are available for analyzing human and 

anima l studies (see Section 3.1 ). A two-step approach distinguishes analysis of the dose

response data from inferences made about lower doses. The first step is an analysis of dose and 

response in the rrulge of observation of the experimental or epidemiologic studies (see Section 

3.2). Modeling is encouraged to incorporate a wide range of experimental data into the dose

response assessment (see Sections 3.1.2 3.2.1 , 3.2.2, 3.2.3). The modeling yields a point of 

departure (POD) near the lower end of the observed range, without significant eXirapo lation to 

lower doses (see Sections 3.2.4, 3.2.5). The second step is extrapolation to lower doses (see 

Section 3.3). The extrapolation approach considers what is known abollt the agent's mode of 

action ( ee Section 3.3 .1). Both linear and nonlinear approaches are available (see Sections 

3.3.3,3.3.4). When mUltiple estimates can be developed the strengths and weaknesses of each 

are presented. In some cases they may be combined in a way that best represents human cancer 

risk (see Section 3.3.5). Specia l consideration is given to describing dose-response differences 

attributable to different human exposure scenarios (see Section 3.4) and to susceptib le 

populations and lifestages (see Section 3.5). It is jmportant to discuss sign ificant uncertainties 

encountered in the ana lysis (see Section 3.6) and to characterize other important aspects of the 

dose-response assessment (see Section 3.7). 

The scope, depth, and use of a dose-response assessment vary in different circumstance . 

A Ithough the quality of dOSe-i"eSpOnse data is not necessarily related to the weight of evidence 
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descriptor. dose-response assessments are generally completed for agents considered 

"Carcinogenic to Humans' and "Likely to Be Carcinogenic to Humans." When there is 

suggestive evidence the Agency generally would not attempt a dose-response assessment, as the 

nature of the data generally would not support one; however. when the evidence inc ludes a weJl

conducted study. quantitative analyses may be usefuL for some purposes. for example providing 

a sense of the magnitude and unceltainty of potential risks, ranking potential hazards, or setting 

research priorities. [11 each case, the rationale for the quantitative analysis is explained, 

considering the uncertainty in the data and the suggestive nature of the weight of evidence. 

These analyses generally wou ld not be considered Agency consensus estimates. Dose-response 

assessments are generally not done when there is inadequate evidence, although calculating a 

bounding estimate from an epidemiologic or experimental study that does not show positive 

results can indicate the study's level of sensitivity and capacity to detect risk levels of concern. 

Cancer is a collection of several diseases that develop through cell and tissue changes 

over time. Dose-response assessment procedures based on tumor inc idence have seldom taken 

into account the effects of key precursor events within the whole biological process due to lack of 

empirical data and understanding about these events . In this discussion response data include 

measures of key precursor events considered integral to the carcinogenic process in addition to 

tumor incidence. These responses may include changes in DNA, chromosomes or other key 

macromolecules; effects on growth signal transduction, including induction of hormonal 

changes' or physiological or toxic effects that include proliferative events diagnosed as 

precancerous but not pathology that is judged to be cancer. Analysis of such responses may be 

done along with that of tumor incidence to enhance the tumor dose-response analysis. If dose

response analysis of nontumor key events is more informative about the carcinogenic process for 

an agent. it can be used in lieu of. or in conjunction with, tumor incidence analysis for the overall 

dose-response assessment. 

As understanding of mode of action improves and new types of data become available, 

dose-response assessment will continue to evolve. These cancer guidelines encourage the 

development and application of new methods that improve dose-response assessment by 

reflecting new scientific understanding and new sources of information. 
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3.1. ANALYSIS OF DOSE 

For each effect observed, dose-response asse sment should begin by determining an 

appropriate dose !nettie. Several dose metrics have been used, e.g. delivered dose, body burden. 

and area under the curve. and others may be appropriate depending on the data and mode of 

action. 

Selection of an appropriate dose metric considers what data are available and what is 

known about the agent's mode of action at the target site, and uncet1ainties involved in estimation 

and appl ication of alternative metrics. The dose metric speci ftes: 

the agent measured preferably the active agent (administered agent or a metabolite); 

• proximity to the target site (exposure concentration, potential dose internal dose or 

delivered dose,s retlecting increasing proximity); and 

• the time component of the effective dose (cumulative dose, average dose, peak 

dose, or body burden) . 

Analyses can be based on estimates of animal dose metrics or human dose metrics. The 

assessment should describe the approach used to select a dose metric and the reasons for this 

approach. The final analysis, however, should determine a human equivalent dose metric. This 

facilitates comparing results from different datasets and effects by using human equivalent 

dose/concentrations as common metrics. When appropriate it may be necessary to convert dose 

metrics across exposure routes. When route-to-route extrapolations are made, the underlying 

data, algorithms and assumptions are clearly described. 

5 Exposure is contact of an agent with the outer boundary of an organism. Exposure concentration is the 
concentration of a chemical in its transport or carrier medium at the point of contact. Dose is the amount of a 
substance available for interaction with metabolic processes or biologically significant receptors after crossing the 
outer boundary of an organism. Potenlial dose is the amount ingested, inhaled, or applied to the skin. Applied dose 
is the amount of a substance presented to an absorption balTier and available for absorption (although not necessari ly 
having yet crossed the outer boundary of the organism). rlbsorbed dose is the amount crossing a specific absorption 
barrier (e.g., the exchange boundaries of kin, lung, and digestive tract) through uptake processes. Internal dose is a 
more general term, used without respect to specific absorption barriers or exchange boundaries. Delivered dose is 
Lhe amount of the chemical avai lable for interaction by any particu lar organ or cell (U.S. EPA. 1992a). 
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Timing of exposure can also be important. When there is a susceptible lifestage, doses 

during the susceptible period are not equivalent to doses at other times, and they would be 

analyzed separately. 

3.1.1. Standardizing Different Experimental Exposure Regimens 

Complex exposure or dosing regimens are often present in experimental and 

epidemiologic studies. The resulting internal dose depends on many variables including 

concentration, duration frequency of administration, and duration of recovery periods between 

adm inistrations. I nternal dose also depends on variables that are intrinsic to the exposed 

individual , such as lifestage and rates of metabolism and clearance. To facilitate comparing 

results from different study designs and to make inferences about human exposures, a summary 

estimate of the dose metric whether the administered dose or inhalation exposure concentration 

or an internal metric, may be derived for a complex exposure regimen. 

Toxicokinetic modeling is the prejerred approach for estimating dose metrics from 

exposure. Toxicokinetic models generally describe the relationship between exposure and 

measures of internal dose over time. More complex models can reflect sources of intrinsic 

variation. such as polymorphisms in metabolism and clearance rates. When a robust model is not 

available, or when the purpose of the assessment does not warrant developing a model, simpler 

approaches may be used. 

For chronic exposure studies, the cumulative exposure or dose administered often is 

expressed as an average over the duration of the study, as one consistent dose metric. This 

approach implies that a higher dose administered over a short duration is equivalent to a 

commensurately lower dose administered ov r a longer duration . Unceltainty usually increases 

as the duration becomes sholter relative to the averaging duration or the intermittent doses 

become more intense than the averaged dose. Moreover doses during any specific susceptible or 

refractory period would not be equivalent to doses at other times. For these reasons cumulative 

exposure or potential dose may be replaced by a more appropriate dose metric when indicated by 

the data. 
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For mode o/action stZldies, the dose metric shou ld be calcu lated over a duration that 

reflects the time to occurrence of the key precursor effects. Mode of action studies are often of 

limited duration as the precursors can be observed after less-than-chronic exposures. When the 

experimental exposure regimen is specified on a weekly basis (for example, 4 hours a day , 5 days 

a week), the daily exposure may be averaged over the week, where appropriate. 

Doses in studies at the cellular or molecular level can be difficult to relate to organ- or 

organism-level dose metrics . Toxicokinetic modeling can sometimes be llsed to relate doses at 

the cellular or molecular level to doses or exposures at higher levels of organization. 

3.1.2. Toxicokinetic Data and Modeling 

In the absence of chemical-specific data physiologically based toxicokinetic modeling is 

potentia ll y the most comprehensive way to account for biological processes that determine 

internal dose. Physiologically based models commonly describe blood tlow between 

physiological compartments and simu late the relationship between applied dose and internal 

dose. Toxicokinetic models genera lly need data on absorption distribution, metabolism and 

elimination of the administered agent and its metabolites. 

Additionally, in the case of inhalation exposures, models can explicitly characterize the 

geometry of the respiratory tract and the airflow through it, as well as the interaction of this 

airt10w with the entrained palticles or fibers and gases (Kimbell et al.. 200 1: Subramaniam et a I. , 

2003). Because of large interspecies di fferences in airway morphometry such models can be 

particularly useful in interspecies extrapo lat ions. When employed however the potential for 

large inter-individual differences in airway morphometry , are considered to ensure that the 

models provide information representative of human popUlations. 

Toxicokinetic models can improve dose-response assessment by revealing and describing 

nonlinear relationships between applied and internal dose. Nonlinearity observed in a dose

response curve often can be attributed to toxicokinetics (Hoel et aI., 1983; Gaylor et aI., 1994), 

involving, for example, saturation or induction of enzymatic processes at high doses . Tn some 

cases toxicokinetic processes tend to become linear at sufficiently low doses (Hattis 1990). 
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A discussion of confidence should accompany the presentation of model results and 

include cons ideration of model validation and sens itivi ty ana lysis, stressing the predictive 

performance of the model and whether the model is sufficient to support decision-making. 

Quantitative uncertainty analysis is impoltant for evaluating the performance of a model, whether 

the model is based primarily on default assumptions or chemical-specific data. The uncertainty 

analysis covers questions of model uncertainty (e.g. , Ls the model based on the appropriate 

biology and how does that atlect estimates of dose metrics?) and parameter uncertainty (e .g., Do 

the data support unbiased and stable estimates of the model parameters?). When a delivered dose 

measure is used in animal-to-human extrapolation, the assessment discusses the confidence of 

the target tissue and its toxicodynamics being the same in both species (see Section 3.6). 

Toxicokinetic model ing results may be presented alone as the preferred method of est.imating 

human equivalent exposures or doses, or these results may be presented in parallel with default 

procedures (see Section 3.1.3) depending on the confidence in the modeling. 

3.1.3. Cross-species Scaling Procedures 

Standard cross-species scaling procedures are available when the data are not sufficient to 

UppOlt a toxicoki netic model or when the pllrpose of the assessment does not warrant 

developing one. The aim is to define exposure levels for humans and animals that are expected 

to produce the same degree of effect (U.S. EPA 1992b) taking into account differences in scale 

between test animals and humans, such as size and li fespan. 

3.1.3.1. Oral Exposures 

For oral exposures, administered doses should be scaled from animals to humans on the 

basis of equivalence of mg/k~14 -d (milligrams of the agent normalized by the 3/4 power of body 

weight per day) (U.S. EPA, I 992b). The 3/4 power is consistent with current science, including 

empirical data that allow comparison of potencies in humans and animals, and it is also 

suppOlted by analysis of the allometric variation of key physiological parameters across 

mammalian species. It is generally more appropriate at low doses where sources of nonlinearity 

such as saturation of enzyme activity are less likely to occur. This scaling is intended as an 
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unbiased estimate rather than a conservative one. Equating exposure concentrations in food or 

water is an alternative version of the same approach, because daily intakes of food or water are 

approximately proportional to the 3/4 power of body weight. 

The aim of these cross-species scaling procedures is to estimate administered doses in 

animals and humans that result in equal lifetime risks. It is useful to recognize two components 

of this equivalence: toxicokinetic equivalence which determines administered doses in anima ls 

and humans that yield equal tissue doses and toxicodynamic equivalence which determines 

tissue doses in animals and humans that yield eq ual lifetime risks (U.S. EPA , 1992b). 

Toxicokinetic modeling (see Section 3 .1 .2) addresses factors associated with toxicokinetic 

equivalence, and toxicodynamic modeling (see Section 3.2.2) addresses factors associated with 

toxicodynamic equivalence. When toxicokinetic modeling is used without toxicodynamic 

modeling, the dose-response assessment develops and supports an approach for addressing 

toxicodynamic equivalence perhaps by retaining some of the cross-species scaling factor (e.g., 

using the square root of the cross-species scaling factor or using a factor of 3 to cover 

toxicodynamic differences between animals and humans, as is currently done in deriving 

inhalation reference concentrations [U.S. EPA 1994]). 

When assessing risks from childhood exposure, the mg/kg3/4_d scaling factor does not use 

the child's body weight (U.S. EPA, 1992b). This reflects several uncertainties in extrapolating 

risks to children : 

• The data supporting the mg/kg3/4_d scaling factor were derived for differences across 

species and may not apply as well to differently sized individuals of the same 

species or to different lifestages. 
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3-7 



3.1.3.2. Inhalation Exposures 

For inhalation exposures experimental exposure concentrations are replaced with human 

equivalent concentrations calculated using EPA' s methods for deriving inhalation reference 

concentrations (U.S. EPA 1994) which give preference to the use oftoxicokinetic modeling. 

When toxicokinetic models are unavailable, default dosimetry models are employed to 

extrapolate from experimental exposure concentrations to human equivalent concentrations. 

When toxicokinetic modeling or dosimetry modeling is used without toxicodynamic modeling, 

the dose-response assessment develops and supports an approach for addressing toxicodynamic 

equivalence. 

The default dosimetry models typically involve the use of species-specific physiologic 

and anatomic factors relevant to the form of the agent (e.g. , particle or gas) and categorized with 

regard to whether the response occurs either locally (i.e. , within the respiratory tract) or remotely. 

For example, current default models (U.S. EPA, ) 994) use parameters such as : 

• inhalation rate and surface area of the affected part of the respiratory tract for gases 

eliciting the response locally 

blood:gas pattition coefficients for remote acting gases, 

fractional deposition with inhalation rate and surface area of the affected part of the 

respiratory tract for particles eliciting the response locally, and 

fractional deposition with inhalation rate and body weight for particles eliciting the 

response remotely. 

The current default values for some parameters used in the default models (e.g. breathing rate 

and respiratory tract surface area) are based on data from adults (U.S. EPA, 1994). The human 

respiratory system passes through several distinct stages of maturation and growth during the first 

several years of life and into adolescence (Pinkerton and load, 2000) during which 
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characteristics impoJ1ant to disposition of inhaled toxicants may vary . Children and adults 

breathing the same concentratioh of an agent may receive different doses to the body or lungs 

(U.S. EPA, 2002b). Consequently, it may be appropriate to evaluate the default models by 

considering physiologic and anatomic factors representative of early lifestages, for example 

through the substitution of child-specific parameters (U.S. EPA, 2002b) . Such evaluation uses 

the default model and dosimetric adjustment in use at the time of the assessment oupled with 

the best understanding of child-specific parameter's at that time (e.g. drawn from the scientific 

literature). This analys is is undertaken with caution: (I) because of the correlations between 

activity level, breathing rate, respiratory tract dimensions and body weight and (2) to avoid the 

possibility of mismatching the type of agent (gas or particle) and its site of response (within the 

respiratory tract or remote from the respiratory tract) with the relevant dosimetry factors in use at 

the time of the assessment. Analyses of children ' s inhalation dos imetry are also considered when 

using model structures beyond the default models (e.g. , physiologically based toxicokinetic 

models). 

When using dosimetry modeling the comparison of human-equivalent concentrations for 

different lifestages (e.g. for an adult and a child) can indicate whether it is impoltant to carry 

both concentrations forward in the dose-response assessment or whether a erbal characterization 

of any findings wi II suffice. 

3.1.4. Route Extrapolation 

In certain situations, an assessment based on studies of one exposure route may be 

applied to another exposure route. Route-to-route extrapolation has both qualitative and 

quantitative aspects. For the qualitative aspect the assessor should weigh the degree to which 

positive results by one exposure route SUppOlt ajudgment that similar results would be expected 

by another route. In general confidence in making such a judgment is strengthened when tumors 

are observed at a site distant from the pOltal of entry and when absorption is similar through both 

routes. In the absence of contrary data a qualitative default option can be used: if the agent is 

absorbed through an exposure route to give an internal dose it may be carcinogenic by that route . 
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When a qualitative extrapolation can be suppolied, quantitative extrapolation may still be 

problematic due to the absence of adequate data. The differences in biological processes among 

routes of exposure (oral inhalation, dermal) can be great because of, for example first-pass 

effects and different results from different exposure partems. There is no generally applicable 

method for accounting for these differences in uptake processes in a quantitative route-to-route 

extrapolation of dose-response data in the absence of good data on the agent of interest. 

Therefore. route-to-route extrapolation of dose data relies on a case-by-case analysis of available 

data. When good data on the agent itself are limited an extrapolation analysis can be based on 

expectations from physical and chemical properties of the agent, properties and route-specific 

data on structurally analogous compounds, or in vitro or in vivo uptake data on the agent. 

Route-to-route uptake models may be applied if model parameters are suitable for the 

compound of interest. Such models are currently considered interim methods; further model 

development and validation is awaiting the development of more extensive data. For screening 

or hazard ranking, route-to-route extrapolation may be based on assumed quantitative 

comparability as a default, as long as it is reasonable to assume absorption by compared routes. 

When route-to-route extrapolation is used, the assessor ' s degree of confidence in both the 

qualitative and quantitative extrapolation is discussed in the assessment and highlighted in the 

dose-response characterization. 

Toxicokinetic modeling can be used to compare results of studies by different exposure 

routes. Results can also be compared on the basis of intemal dose for effects distant from the 

point of contact. 

Route extrapolation can be used to understand how internal dose and subsequent effects 

depend on exposure route. rftesting by di fferent exposure routes is available the observation of 

s imilar or dissimilar internal doses can be important in determining whether and what 

conclusions can be made concerning the dose-response function(s) for different routes of 

exposure. 
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3.2. ANALYSIS IN THE RANGE OF OBSERVATION 

The principle underlying these cancer guidelines is to use approaches that include as 

I'l1uch information as possible. Quantitative information about key precursor events can be used 

to develop a toxicodynamic model. Alternatively, such information can be titted by empirical 

models to extend the dose-response analysis of tumor incidence to lower doses and response 

levels. The analysis in the range of observation is used to establish a POD near the lower end of 

the observed range (see Section 3.3). 

3.2.1. Epidemiologic Studies 

Ideally, epidemiologic data woulp be used to select the dose-response function for hwnan 

exposures. Because epidemiologic data are usually limited and many models may fit the c1ata 

(Samet et al.,1998), other factors may influence model choice. For epidemiologic studies, 

including those with grouped data, analysis by linear models in the range of observation is 

generally appropriate unless the fit is poor. The relatively small exposure range observed in 

many epidemiologic studies, for example, makes it difficult to discern the shape of the exposure

or dose-response curve. Exposure misclassification and errors in exposure estimation also 

obscure the shape of the dose-response curve. When these errors are unsystematic or random, 

the result is frequently to bias the risk estimates toward zero . When a linear model fits poorly 

more flexible models that allow for low-dose linearity, for example, a linear-quadratic model or a 

Hill model (Murrell et aI. , 1998) are often considered next. 

Analysis of epidemiologic studies depends on the type of study and quality of the data, 

particularly the availability of quantitative measures of exposure. The objective is to develop a 

dose-response curve that estimates the incidence of cancer attributable to the dose (as estimated 

from the exposure) to the agent. Tn some cases e.g. , tobacco smoke or occupational exposures, 

the data are in the range of the exposures of interest. In other cases, as with data from animal 

experiments information [rom the observable range is extrapolated to exposures of interest. 

Analysis of effects raises additional issues: 
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Many studies collect information from death certificates, which leads to estimates of 

mortality rather than incidence. Because survival rates vary for different cancers the 

analysis may be improved by adjusting mOltality figures to reflect the relationship 

between incidence and mOl1ality. 

Epidemiologic studies, by their nature, are limited in the extent to which they can control 

for effects due to exposures from other agents. In some cases the agent can have 

discernible interactive effects with another agent, making it possible to estimate the 

contribution of each agent as a risk factor for the effects of the other. For example, 

competing risks in a study population can limit the observed occurrence of cancer, while 

additive effects may lead to an increase occurrence of cancer. In the case of rates not 

already so adjusted, the analysis can be improved by correcting for competing or additive 

risks that are not similar in exposed and comparison groups. 

Comparison groups that are not free from exposure to the agent can bias the risk 

estimates toward zero. The analysis can be improved by considering background 

exposures in the exposed and comparison groups. 

The latent period for most cancers implies that exposures immediately preceding the 

detection of a tumor would be less likely to have contributed to its development and 

therefore may count less in the analysis . Study subjects who were first exposed near the 

end of the study may not have had adequate time since exposure for cancer to develop; 

therefore, analysis of their data may be similar to analysis of data for those who were not 

exposed. However for carcinogens that act on multiple stages of the carcinogenic 

process especially the later stages, all periods of exposure. including recent exposures 

may be important. 

Some study designs can yield only a partial characterization of the overall hazard and 

therefore risk as, for example, in studies that: (I) investigate only one effect (typic~1 of many 
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case-control studies), (2 include on ly one population segment (e.g., ma le workers or workers of 

one socioeconomic class), or (3) include on ly one lifestage (e .g. childhood leukemia fo llowing 

maternal exposure to contaminated drinking water). To obta in a more complete characterization 

that includes risks of other cancers. estimates from these studies can be supplemented with 

estimates from other studies that investigated other cancers population segments or lifestages 

(see Section 3.5). 

When severa l studies are available for dose-response analys is, meta-analysis can provide 

a systematic approach to weighing positive studies and those stud ies that do not show positive 

results and calcu lating an overall risk estimate with greater precision. Issues considered include 

the comparability of studies, heterogeneity across studies. and the potential for a single large 

study to dominate the analysis. Confidence in a meta-analysis is increased when it considers 

study quality, including definition of the study population and comparison group, measurement 

of exposure, potential for exposure misclassification, adequacy of follow-up period and analysis 

of confounders (see Section 2.2.1.3) . 

3.2.2. Toxicodynamic (nBiologically Based") Modeling 

Toxicodynamic modeling can be Llsed when there are sufficient data to ascertain the mode 

of action (see Section 2.4) and quantitatively support model parameters that represent rates and 

other quantities associated with the key precursor events of the mode of action. Toxicodynamic 

modeling is potentially the most comprehensive way to account for the biological processes 

involved in a response. Such models seek to reflect the sequence of key precursor events that 

lead to cancer. Toxicodynamic models can contribute to dose-response assessment by revealing 

and describing nonlinear relationship between internal dose and cancer response. Such models 

may provide a useful approach for analysis in the range of observation, provided the purpose of 

the assessmentjustities the effort involved. 

If a new model is developedfor a pee {fie agent, extensive data on the agent are important 

for identifying the form of the model estimating its parameters, and building contidence in its 

resu lts . Conformance to the observed tumor incidence data alone does not establish a model's 

validity, as a model can be designed with a sufficiently large number of parameters so as to tit 
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any given dataset. Peer review, including both an examination of the scientific basis supporting 

the model and an independent evaluation of the model's performance is an essential part of 

evaluating the new model. 

If a standard model already exists for the agent's mode of action, the model can be 

adapted for the agent by using agent-specific data to estimate the model's parameters. An 

example is the two-stage clonal expansion model developed by Moolgavkar and Knudson (1981) 

and Chen and Farland (1991). These models continue to be improved as more information 

becomes available. 

It is possib le for different models to provide equivalent fits to the observed data but to 

diverge substantially in their projections at lower doses. When model parameters are estimated 

from tumor incidence data, it is often the case that different combinations of parameter estimates 

can yield s imilar resu lts in the observed range. For this reason critical parameters (e .g., mutation 

rates and cell birth and death rates) are estimated from laboratory studies and not by curve-titting 

to tumor incidence data (Portier, 1987). This approach reduces mode l uncertainty (see Section 

3.6) and ensures that the model does not give answers that are biologically unrealistic. This 

approach also provides a robustness of results , where the results are not likely to change 

substantially if fitted to slightly different data. 

Toxicodynamic mode ling can provide insight into the relationship between tumors and 

key precursor events. For example a model that includes cell prol iferation can be used to 

explore the extent to which small increases in the cell proliferation rate can lead to large lifetime 

tumor incidences (Gaylor and Zheng 1996). In this way, toxicodynamic modeling can be used to 

select and characterize an appropriate precursor response level (see Section 3.2.2 , 3.2.5). 

3.2.3. Empirical Modeling ("Cul"Ve Fitting") 

When a toxicodynamic model is not available or when the purpose of the assessment does 

not warrant developing such a model empil'icai modeling (sometimes called "curve fitting") 

shou ld be used in the range of obset·vation. A mode l can be fitted to data on either tumor 

incidence or a key precursor event. Goodness-of-fit to the experimental observations is not by 

itself an effective means of discriminating among models that adequately fit the data (OSTP, 
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1985). Many different curve-fitling models have been developed, and those that 'fit the observed 

data reasonably well may lead to several-fold differences in estimated risk at the lower end of the 

observed range. Another problem occurs when a multitude of alternatives are presented without 

sufficient context to make a reasoned judgment about the alternatives. This form of model 

uncertainty reflects primarily the availability of different computer models and not biological 

information about the agent being assessed or about carcinogenesis in genera l. In cases where 

curve-fitting models are used because the data are not adequate to suppoli a toxicodynamic 

model , there generally would be no biological basis to choose among alternative curve-fitting 

models. However, in situations where there are alternative models with significant biological 

support the decisionmaker can be informed by the presentation of these alternatives along with 

their strengths and ullcertainties. 

Quantitative data on precursors can be used in conjunction with, or in lieu of. data on 

tumor incidence to extend the dose-response curve to lower doses. Caution is used with rates of 

molecular events such as mutation or cell proliferation or signal transduction. Such rates can be 

difficult to relate to cell or tissue changes overall. The timing of observations of these 

phenomena, as well as the cell type involved, is linked to other precursor events to ensure that the 

measurement is truly a key event (Section 2.4). 

For incidence data on either tumors or a precursor, an estab l ished empirical procedure is 

used to provide objectivity and consistency among assessments. The procedure models 

incidence, corrected for background as an increasing function of dose. The models are 

sufficiently flexible in the observed range to tit linear and nonlinear datasets. Additiona l 

judgments and perhaps alternative analyses are used when the procedure fails to yield reliab le 

results. FOi' example, when a model s fit is poor, the highest dose is often omitted in cases where 

it is judged that the highest dose reflects competing toxicity that is more relevant at high doses 

than at lower doses. Another example is when there are Large differences in surv ival across dose 

groups; here, models that includes time-te-tumor or time-to-event information may be useful. 

For continuous data on key precursor effects, empirical models can be chosen on the 

basis of the structure of the data. The rationale for the choice of model, the alternatives 
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considered and rejected, and a discussion of model uncertainty are included in the dose-response 

characterization. 

3.2.4. Point of Departure (POD) 

For each tumor response a POD from the observed data should be estimated to mark the 

beginning of extrapolation to lower doses. The POD is an estimated dose (expressed in human

equivalent terms) near the lower end of the observed range without significant extrapolation to 

lower doses. 

The POD is used as the starting point for subsequent extrapolations and analyses. For 

li near extrapo lation, the POD is used to calculate a siopejaclor (see Section 3.3.3), and for 

nonlinear extrapolation the POD is used in the calcu lation of a reference dose or reference 

concentration (see Section 3.3.4). In a risk characterization, the POD is palt of the determination 

of a margin oj exposure (see Section 5.4). With appropriate adjustments, it can also be used as 

the basis fo r hazard ran kings that compare different agents or health effects. 

The lowest POD is used that is adequately supported by the data. If the POD is above 

some data points, it can fail to reflect the shape of the dose-response curve at the lowe t doses 

and can introduce bias into subsequent extrapolations (see Figure 3-1). On the other hand, if the 

POD is far below a ll observed data points it can introduce model uncertainty and parameter 

uncertainty (see Section 3.6) that increase with the distance between the data and the POD. Use 

of a POD at the lowest level suppolted by the data seeks to balance these considerations. It llses 

information from the model(s) a small distance below the observed range rather than discarding 

this information and us ing extrapo lation procedures in a range where the model(s) can provide 

some useful information. Statistical tests involving the ratio of the central estimate and its lower 

bound (i .e., ED,,;./LEDx:J can be useful for evaluating how well the data support a model ' s 

estimates at a particular response level. (Note that the abi lity to model at a particular response 

level is not the same as the study's ability to identify an increase at that response level as 

statistically significant.) 

The POD for extrapolating the relationship to environmental exposure levels of interest, 

when the latter are outside the range of observed data. is generally the lower 95% confidence 
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limit on the lowest dose level that can be supported for modeling by the data. AB (1997) 

suggested that "it may be appropriate to emphasize lower statistical bounds in screening analyses 

and in activities designed to develop an appropriate human exposure value, since such activities 

require accounting for various types of uncertainties and a lower bound on the central estimate is 

a scientifically-based approach accounting for the uncertainty in the true value of the EO IO [or 

central estimate]." However, the consensus of the SAB (1997) was that, ·'both point estimates 

and statistical bounds can be useful in different circumstances, and recommended that the 

Agency routinely calculate and present the point estimate of the £0 10 [or central estimate] and 

the corresponding upper and lower 95% statistical bounds." For example, it may be appropriate 

to emphasize the central estimate in activities that involve formal uncertainty analysis that are 

required by OMB Circular A-4 (OMB 2003) as well as ranking agents as to their carcinogenic 

bazard. Thus, risk assessors should calculate to the extent practicable and present the central 

estimate and the corresponding upper and lower statistical bounds (such as confidence limits to 

inform decision makers. 

When tumor data are used a POD is obtained from the modeled tumor incidences . 

Conventional cancer bioassays, with approximately 50 animals per group, generally can support 

modeling down to an increased incidence of t -10%; epidemiologic studies, with larger sample 

sizes. below 1%. Variolls models commonly used for carcinogens yield similar estimates of the 

POD at response levels as low as 1% (Krewski and Van Ryzin, L981 ; Gaylor et aI. , 1994). 

Consequently response levels at or below 10% can often be used as the POD. As a modeling 

convention, the lower bound on the doses associated with standard response levels of 1, 5, and 

10% can be analyzed. presented, and considered. For making comparisons at doses within tbe 

observed range the EO lo and LEO IO are also reported and can be lIsed with appropriate 

adjustments. in hazard rankings that compare different agents or health effects (U.S. EPA, 

2002c). A 110-observed-adverse-effect level (NOAEL generally is not used for assessing the 

potential for carcinogenic response when one or more models can be fitted to tbe data. 

When good quality precursor data are available and are clear{y lied 10 (he mode of 

action of the compound o/interest, models that include both tumors and their precursors may be 

advantageous for deriving a POD. Such models can provide insight into quantitative 

3-17 

Exhibit 5366 0104 



relationships between tumors and precursors (see Section 3.2 .2 , possibly suggesting the 

precursor response level that is associated with a particular tumor response level. The goal is to 

lise precursor data to extend the observed range below what can be observed in tumor studies. 

EPA is continuing to examine this issue and anticipates that findings and conclusions may result 

in supplemental guidance to these cancer guidelines. If the precursor data are drawn from small 

samples or if the quantitative relationship between tumors and precursors is not v ell defined 

then the tumor data will provide a more reliable POD. Precursor effects mayor may not be 

biologically adverse in themselves ; the intent is to consider not only tumors but also damage that 

can lead to subsequent tumor development by the agent. Analysis of continuous data may differ 

from discrete data ' Murrell et al. (1998 discuss alternative approaches to deriving a POD from 

continuous data. 

3.2.5. Characterizing the POD: The POD Narrative 

As a s ingle-point summary of a single dose-response curve the POD alone does not 

convey all the critical information present in the data from which it is derived . To convey a 

measure of uncettainty, the POD should be presented as a central estimate with upper and lower 

bounds. A POD narrative summarizes other important features of the database and the POD that 

are impOltant to account for in low-dose extrapolations or other analyses . 

(a) Nature of the response. Is the POD based on tumors or a precursor? If on tumors, 

does the POD measure incidence or mortality? Is it a lifetime measure or was the study 

terminated early? The relationships between precursors and tumors, incidence and mortality, and 

lifetime aJ1d early-termination results vary from case to case. Modeling can provide quantitative 

insight into these relationships, for example linking a change in a precursor response to a tumor 

incidence (see Section 3.2.2). This can aid in evaluating the significance of the response at the 

POD and adjusting different PODs to make them comparable. 

(b) Level of the response. What level of response is associated with the POD, for 

example, 1 % cancer risk. 10% cancer risk or 10% change in a precursor measure? 
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(c) Nature of the study population. Is the POD based on humans or animals? How large 

is the effective sample size? Is the study group representative of the general population, of 

healthy adult workers, or of a susceptible group? Are both sexes represented? Did exposure 

occur during a susceptible lifestage? 

(d) Slope of the dose-response curve at the POD. How does response change as dose is 

reduced below the POD? A steep slope indicates that risk decreases rapidly as dose decreases. 

On the other hand, a steep slope also indicates that errors in an exposure assessment can lead to 

large errors in estimating risk. Both aspects of the slope are important. The slope also indicates 

whether dose-response curves for different effects are likely to cross below the POD. For 

example in the EDol study where 2-acetylaminofluorene caused bladder carcinomas and liver 

carcinomas in mice (Littlefield et aI. , 1980), the dose-response curves for these tumors cross 

between J 0% and I % response (see Figure 3-2). This crossing, which can be inferred fro m the 

slopes of the curves at a 10% response, shows how considering the slope can lead to better 

inferences about the predominant effects expected at lower doses. Mode of action data can also 

be useful ; quantitative information about key precursor events can be used to describe how risk 

decreases as dose decreases below the POD. 

(e) Relationship of the POD with other cancers. How does the POD for this cancer 

relate to PODs for other cancers observed in the database? For example, a POD based on male 

workers would not reflect the implications of mammary tumors in female rats or mice. 

(f) Extent of the overall cancer database. Have potential cancer responses been 

adequately studied (e.g. , were all tissues examined), or is the database limited to particular 

effects, population segments, or lifestages? Do the mode of action data suggest a potential for 

cancers not observed Ln the database (e.g., disruption of particular endocrine pathways leading to 

related cancers)? 
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3.2.6. Relative Potency Factors 

Relative potency factors (of which toxicity equivalence factors are a special case) can be 

used for a well-defined class of agents that operate through a common mode of action for the 

same toxic endpoint. A complete dose-response assessment is conducted for one well-studied 

member of the class that serves as the index chemicaL for the class. The other members of the 

class are tied to the index chemical by relative potency facto rs that are based on characteristics 

such as relative toxicological outcomes, relative metabolic rates, relative absorption rates, 

quantitative SARs or receptor binding characteristics (U.S . EPA , 2000c) . Examples of this 

approach are the toxicity equivaLence factors fo r dioxin-like compounds and the relative potency 

factors for some carcinogenic polycyclic aromatic hydrocarbons. Whenever practicable, toxicity 

equivalence factors should be validated and accompanied by quantitative uncertainty analysis. 

3.3. EXTRAPOLATION TO LOWER DOSES 

The purpose of low-dose extrapolation is to provide as much information as possible 

about risk in the range of doses below the observed data. The most versatile forms of low-dose 

extrapolation are dose-response models that characterize risk as a probability over a range of 

environmental exposure levels. These risk probabilities allow estimate·s of the risk reduction 

under different decision options and estimates of the risk remaining after an action is taken and 

provide the risk information needed for benefit-cost analyses of different decision options. 

When a dose-response model is not developed for lower doses, another form of low-dose 

extrapolation is a safety assessment that characterizes the safety of one lower dose with no 

explicit characterization of risks above or below that dose. A Ithough this type of extrapolation 

may be adequate for evaluation of some decision options, it may not be adequate for other 

purposes (e.g., benefit-cost analyses) that require a quantitative characterization of risks across a 

range of doses. At this time safety assessment is the default approach for tumors that arise 

through a nonlinear mode of action ' however, EPA continues to explore methods for quantifying 

dose-response relationships over a range of environmental exposure levels for tumors that arise 

through a nonlinear mode of action (U.S. EPA 2002c). EPA program oftices that need this more 

3-20 

Exhibit 5366 0107 



expljcit dose-response information may develop and apply methods that are informed by the 

methods described in these cancer guidelines. 

3.3.1. Choosing an Extrapolation Approach 

The approach for extrapolation below the observed data considers the understanding of 

the agent's mode of action at each tumor s ite (see Section 2.4). Mode of action information can 

suggest the like ly shape of the dose-response curve at lower doses. The extent of inter-individual 

variation is also considered, with greater variation spreading the response over a wider range of 

doses . 

Linear extrapolation should be used when there are MOA data to indicate that the dose

response curve is expected to have a linear component below the POD. Agents that are generally 

considered to be linear in this region include: 

agents that are DNA-reactive and have direct mutagenic activity, or 

agents for which human exposures or body burdens are high and near doses 

associated with key precursor events in the carcinogenic process, so that 

background exposures to this and other agents operating through a common mode 

of action are in the increasing, approximately linear, portion of the dose-response 

curve. 

When the weight of evidence evaluation of all available data are insufficient to establish 

the mode of action for a tumor site and when scientifically plausible based on the available data 

linear extrapolation is used as a default approach because linear extrapolation generally is 

considered to be a health-protective approach. Nonlinear approaches generally should not be 

llsed in cases where the mode of action has not been ascertained. Where alternative approaches 

with significant biological slipport are available for the same tumor response and no sc ientific 

consensus favors a s ingle approach, an assessment may present results based on more than one 

approach . 
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A nonlinear approach should be selected when there are sutlicient data to ascertain the 

mode of action and conclude that it is not linear at low doses and the agent does not demonstrate 

mutagenic or other activity consistent with linearity at low doses. Special attention is important 

when the data support a nonlinear mode of action but there is also a suggestion of mutagenicity. 

Depending on the strength of the suggestion of mutagenicity, the assessment may justify a 

conclusion that mutagenicity is not operative at low doses and focus on a nonlinear approach, or 

a lternatively, the assessment may use both linear and nonlinear approaches. 

Both linear and nonlinear approaches may be used when there are multiple modes of 

action. ffthere are multiple tumor sites one with a linear and another with a nonlinear mode of 

action then the corresponding approach is used at each site. If there are multiple modes of action 

at a single tumor site, one linear and another nonlinear, then both approaches are used to 

decouple and consider the respective contributions of each mode of action in di fferent dose 

ranges. For example. an agent can act predominantly through cytotoxicity at high doses and 

through mutagenicity at lower doses where cytotoxicity does not occur. Modeling to a low 

response level can be useful for estimating the response at doses where the high-dose mode of 

action would be less important. 

3.3.2. Extrapolation Using a Toxicodynamic Model 

The preferred approach is to develop a toxicodynamic model of the agent ' s mode of 

action and use that model for extrapolation to lower doses (see Section 3.2.2). The extent of 

extrapolation is governed by an analysis of model uncertainty, where alternative models that fit 

similarly in the observed range can diverge below that range (see Section 3.6) . Substantial 

divergence is likely when model parameters are estimated from tumor incidence data, so that 

different combinations of parameter estimates yield similar fits in the observed range but have 

different implications at lower doses. An analysis of model uncertainty can be used to determine 

the range where extrapolation using the toxicodynamic model is supported and where tluther 

extrapolation would be based on either a linear or a nonlinear default, as appropriate (see 

Sections 3.3.3, 3.3.4). 
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3.3.3. Extrapolation Using a Low-dose, Linear Model 

Linear extrapolation should be used in two distinct circumstances: (1) when there are data 

to indicate that the dose-response curve has a linear component below the POD, or (2) as a 

default for a tumor site where the mode of action is not established (see Section 3.3.1). For 

linear extrapolation a line should be drawn from the POD to the origin , corrected for 

background. This implies a proportional (linear) relationship between risk and dose at low doses. 

(Note that the dose-response curve generally is not linear at higher doses.) 

The slope of this line, known as the slope factor . is an upper-bound estimate of risk per 

increment of dose that can be used to estimate risk probabilities for different exposure levels. 

The slope factor is equal to 0.0 1ILEOoi if the LEOol is used as the POD. 

Unit risk estimates express the slope in terms of flg/L drinking water or flgJm 3 or ppm air. 

In general, the drinking water unit risk is derived by converting a slope factor from units of 

mg/kg-d to units of flg/L, whereas an inhalation unit risk is developed direct ly from a dose

response analysis using equivalent human concentrations already expressed in units of flg/mJ
. 

Unit risk estimates often assume a standard intake ra e (L/day drinking water or m3/day air and 

body weight (kg), which may need to be reconciled with the exposure factors for the population 

of interest in an exposure assessment (see Section 4.4 . Alternatively, when the slope factor for 

inhalation is in units of ppm, it may sometimes be termed the inhalation unit risk. Although unit 

risks have not been calculated in the past for dermal exposures both exposures that are absorbed 

into the system ic circulation and those that remain in contact with the skin are also impOltant. 

Risk- pecific doses are derived from the slope factor or unit risk to estimate the dose 

associated with a specific risk level , for example, a one-in-a-million increased lifetime risk. 

3.3.4. Nonlinear Extrapolation to Lower Doses 

A nonlinear extrapolation method can be used for cases with sufficient data to ascertain 

the mode of action and to conclude that it is not linear at low doses but with not enough data to 

support a toxicodynamic model that may be either nonlinear or linear at low doses. Nonlinear 

extrapolation having a significant biological support may be presented in addition to a linear 

approach when the available data and a weight of evidence evaluation support a nonlinear 
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approach but the data are not strong enough to ascertain the mode of action applying the 

Agency ' s mode of action framework. [fthe mode of action and other information can support 

chemical-specific modeling allow doses, it is preferable to default procedures. 

For cases where the tumors arise through a non linear mode of action an oral reference 

dose or an inhalation reference concentration, or both, should be developed in accordance with 

EPA 's established practice for developing such values taking into consideration the factors 

summarized in the characterization of the POD (see Section 3.2.5). This approach expands the 

past tocus of such reference values (previously reserved for effects other than cancer) to inc.lude 

carcinogenic effects determined to have a nonlinear mode of action. As with other health effects 

of concern it is impol1ant to put cancer in perspective with the overall health impact of an 

exposure by comparing reference value calculations for cancer with those for other health effects. 

For effects other than cancer, reference values have been described as being based on the 

assumption of biological thresholds. The Agency's more current guidelines for these effects 

U.S . EPA, 1996a, I 998b), however, do not use this assumption, c iting the difficulty of 

empirically d istinguishing a true threshold from a dose-response curve that is nonlinear at low 

doses. 

Economic and policy analysts need to know how the probability of cancer varies at 

exposures above the reference value and whether, and to what extent, there are health benefits 

from reducing exposures below the reference value . The risk assessment community is working 

to develop better methods to provide more useful intormation to economic and policy analysts . 

3.3.5. Comparing and Combining Multiple Extrapolations 

When multiple estimates can be developed, all datasets should be considered and a 

judgment made about how best to represent the human cancer risk. Some options for presenting 

results include: 

adding risk est imates deri ed from different tumor sites (NRC, 1994), 

3-24 

Exhibit 5366 0111 



combining data from different datasets in a joint analysis (Putzrath and Ginevan, 

1991 ; Stiteler et aI. , 1993; Vater et aI., 1993), 

combining responses that operate through a common mode of action, 

• representing the overall response in each experiment by counting animals with any 

tumor showing a statistically significant increase, 

presenting a range of results from multiple datasets (in this case, the dose-response 

assessment includes guidance on how to choose an appropriate value from the 

range), 

• choosing a single dataset if it can be justified as most representative of the overall 

response in humans, or 

• a combination of these options. 

Cross-comparison of estimates from human and animal studies can provide a valuable 

risk perspective. 
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Calculating an animal-derived slope factor and using it to estimate the risk expected 

in a human study can provide information with which to evaluate the human study 

design, for example, adequacy of exposure level and sample size. 

Calculating an upper-bound slope factor from a human study that does not show 

positive results but that has good exposure information, and comparing it to an 

animal-derived slope factor can indicate whether the animal and humans studies are 

consistent. 

3-25 



3.4. EXTRAPOLATION TO DIFFERENT HUMAN EXPOSURE SCENARIOS 

As described in the previous cancer guidelines, special problems arise when the human 

exposure situation of concern suggests exposure regimens, e.g. route and dosing schedule that 

are substantially different from those used in the relevant animal studies. Unless there is 

evidence to the contrary in a particular case, the cumulative dose received over a lifetime, 

expressed as average daily exposure prorated over a lifetime is recommended as an appropriate 

measure of exposure to a carcinogen. That is, the assumption is made that a high dose of a 

carcinogen received over a short period oftime is equivalent to a cOITespm1ding low dose spread 

over a lifetime. This approach becomes more problematical as the exposures in question become 

more intense but less frequent, especially when there is evidence that the agent has shown dose

rate effects (U.S. EPA 1986a). 

Accordingly, for Ifletime human exposure scenarios that involve intermittent or varying 

levels of exposure, the prevailing practice has been to assess exposure by calculating a lifetime 

average daily expo ure or dose (U.S. EPA, 1992a). 

For less-than-lifetime human exposw'e scenarios, too, the lifetime average daily exposme 

or dose has often been used. The use of these lifetime average exposure metrics was adopted 

with low-dose linear cancer assessments in mind. The lifetime averaging implies that less-than

lifetime exposure is associated with a linearly propOltional reduction of the lifetime risk. 

regardless of when exposures occur. Such averaging may be problematic in some situations. 

This can be illustrated using both the multistage model and the two-stage clonal expansion model 

that predict that shalt-duration risks are not necessarily proportional to exposure duration and can 

depend on the nature of the carcinogen and the timing of exposure (Goddard et aI. , 1995; 

Murdoch et aI., 1992). These examples indicate some circumstances in which use of a lifetime 

average daily dose (LADD) would underestimate cancer risk by two- to fivefold. and others in 

which it might overestimate risk (Murdoch et al. 1992). Thus, averaging over the duration of a 

lifestage or a critical window of exposure may be appropriate. As methodological research 

focuses on new approaches for estimating risks from less-than-lifetime exposures, methods and 

defaults can be expected to change. 
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This highlights the importance for each dose-response assessment to critically evaluate all 

information pertaining to less-than-lifetime exposure. For example detai led stop-exposure 

stud ies can provide information about the relationship belween exposure duration, precursor 

effects, potential for reversibility and tumor development. Toxicokinetic modeling can 

investigate differences in internal dose between short-term and long-term exposure or between 

intermittent and constant exposure. Persistence in the body can be useful in explaining long-term 

effects reSUlting from sholter-term exposures. 

For nonlinear cancer analyses, it may be appropriate to assess exposure by calcu lating a 

daily dose that is averaged over the exposure duration for the study ( -ee ection 3.).1). For 

example when the analysis is based on precursor effects that result from less than a lifetime 

exposure, that exposure period may be used . This reflects an expectation that the precursor 

effects on whi h the analysis is based can result fi·om less-than-lifetime exposure, bringing 

consistency to the methods used for dose-response assessment and exposure assessment in such 

cases . The dose-response assessment can provide a recommendation to exposure assessors about 

the averaging time that is appropriate to the mode of action and to the exposure duration of the 

scenario . 

3.5. EXTRAPOLATION TO SUSCEPTffiLE POPULATIONS AND LIFESTAGES 

The dose-response assessment strives to derive separate estimates for susceptible 

populations and lifestages so that these risks can be explicitly characterized. For a susceptible 

population, higher risks can be expected from exposures anytime during life, but this applies to 

only a portion of the general population (e.g., those bearing a particular genetic susceptibility). 

(n contrast. for a susceptible lifestage, higher risks can be expected from exposures during only a 

portion ofa lifetime, but everyone jn the population may pass through those lifestages . Effects of 

exposures during a susceptible period are not equiva lent to effects of exposures at other times; 

consequently, it is lIseful to estimate the risk attdbutable to exposures during each period. 

Depending 0/1 the data available, a tiered approach should be used to address susceptible 

populations and lifestages. 
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When there is an epidemiologic study or an animal bioassay that reports quantitative 

results for susceptible individuals, the data should be analyzed to provide a separate 

risk estimate for those who are susceptible . If susceptibility peltains to a lifestage. it 

is useful to characterize the portion of the lifetime risk that can be attributed to the 

susceptible lifestage. 

• When there are data on some risk-related parameters that allow comparison of the 

general population and susceptible individuals the data should be analyzed with an 

eye toward adjusting the general population estimate for susceptible individuals. 

This analysis can range from toxicokinetic modeling that uses parameter values 

representative of susceptible individuals to more simply adjusting a general 

population estimate to reflect differences in important rate-governing parameters. 

Care is taken to not make parameter adjustments in isolation, as the appropriate 

adjustment can depend on the interactions of several parameters; for example, the 

ratio of metabolic activation and clearance rates can be more appropriate than the 

activation rate alone (U.S . EPA, 1992b). 
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In the absence of such agent-specific data, there is some general information to 

indicate that childhood can be a susceptible lifestage for exposure to some 

carcinogens (U.S. EPA 2005); this warrants explicit consideration in each 

assessment. The potential for susceptibility from early-life exposure is expected to 

vary among specific agents and chemical classes. In addition, the concern that the 

dose-averaging generally used for assessing less-than-lifetime exposure is more 

likely to understate than overstate risk (see Section 3.4) contributes to the 

suggestion that alternative approaches be considered for assessing risks from less

than-lifetime exposure that occurs during childhood. Accompanying these cancer 

guide lines is the Supplemental Guidance that the Agency will use to assess risks 

from early-life exposure to potential carcinogens (U.S . EPA, 2005). The 

Supplemental Gu idance may be updated to reflect new data and new understanding 

that may become available in the future. 
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3.6. UNCERTAINTY 

The NRC (1983. 1994, 1996 2002) has repeatedly adv ised that proper characterization of 

uncertainty is essential in risk assessment. An assessment that omits or underestimates 

uncet1ainty can leave decisionmakers with a false sense of confidence in e timates of risk. On 

the other hand , a high level of uncertainty does not imply lhat a risk assessment or a risk 

management action should be delayed Re,2002). Uncertainty in dose-response assessment 

can be classified as either model uncertainty or parameter uncertainty. A related concept, human 

variation is discussed below. Assessments should discuss the signi'ficant uncertainties 

encountered in the analysis, distinguishing, if possible, between model unceltainty, parameter 

uncerrainty, and human variation. Origins of these uncertainties can span a range, from a single 

causal thread supported by sparse data to abundant information that presents multiple possible 

conclusions or that does not coalesce. As described in Section 2.6 and in Section 5.1, all 

contributing features should be noted . 

ModeL uncertainly refers to a lack of knowledge needed to determine which is the correct 

scientitic theory on which to base a model. In risk assessment model uncertainty is reflected in 

alternative choices for model structure, dose metrics, and extrapolation approaches . Other 

sources of model uncertainty concern whether slll'rogate data are appropriate, for example, using 

data 011 adults to make inferences about children. The full extent ofmodelullcertainty usually 

cannot be quantified~ a partial characterization can be obtained by comparing the results of 

alternative models. Model uncertainty is expressed through comparison of separate analyses 

from each model , coupled with a subjective probability statement where feasible and 

appropriate, of the likelihood that each model might be correct (NRC, 1994). 

Some aspects of model uncertainty that shou ld be addressed ill an assessment include the 

use of animal models as a surrogate for humans the influence of cross-species differences in 

metabol ism and physiology the use of effects observed at high doses as an indicator of the 

potential for effects at lower doses, the effect of using linear or nonlinear extrapolation to 

estimate risks the use of using small samples and subgroups to make inferences about entire 

human populations or subpopulations with differential susceptibilities, and the use of 
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experimental exposure regimens to make inferences about different human exposure scenarios 

(NRC, 2002). 

Toxicokinetic and toxicodynamic models are generally premised on site concordance 

across species, modeling, for example , the relationship between administered dose and liver 

tissue concentrations to predict increased incidences of liver cancer. This relationship, which can 

be observed in animals, is typically only inferred for humans. There are however, numerous 

examples of an agent causing ditferent cancers in different species. The assessment should 

discLlss the t"elevant data that bear on this form of model uncertainty . 

Parameter uncertainly refers to a lack of knowledge about the values of a model's 

parameters. This leads to a distribution of values for each parameter. Common sources of 

parameter uncerta inty include random measurement errors; systematic measurement errors, use 

of surrogate data instead of direct measurements, misclassification of exposure status, random 

sampling errors, and llse of an unrepresentative sample. Most types of parameter uncertainty can 

be quantified by statistical analysis. 

Human variation refers to person-to-person d ifferences in bio logical susceptibility or in 

exposure. Although both human variation and uncertainty can be characterized as ranges or 

distributions, they are fundamentally different concepts . Uncertainty can be reduced by further 

research that supports a model or improves a parameter estimate, but human variation is a reality 

that can be better characterized, but not reduced , by further research. Fields other than risk 

assessment lise "variation or': ariability ' to mean dispersion about a central value, including 

measurement errors and other random errors that risk assessors address as uncertajnty. 

Probabilistic risk assessment, informed by expel1judgment, has been used in exposure 

assessment to estimate human variation and uncertainty in lifetime average daily exposure 

concentration or dose. Probabilistic methods can be used in this exposure assessment application 

because the pertinent variables (for example concentration intake rate, exposure duration and 

body weight) have been identified, their d istributions can be observed, and the formula for 

combining the variables to estimate the lifetime average daily dose is well defined (see U.S . 

EPA 1992a). Similarly, probabilistic methods can be applied in dose-response assessment when 

there is an understanding of the important parameters and their relationships, such as 
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identification of the key determinants of human variation (for example, metabolic 

polymorphisms, hormone levels, and cell replication rates). observation of the distributions of 

these variables. and valid models for combining these variables. With appropriate data and 

expert judgment, formal approaches to probabilistic risk assessment can be applied to provide 

insight into the overall extent and dominant sources of human variation and uncertainty. In 

doing this it is important to note that analyses that omit or underestimate some principal sources 

of variation or uncertainty could provide a misleadingly narrow description ofthe true extent of 

variation and uncel1ainty and give decisionmakers a false sense of confidence in estimates of 

risk. Specification of joint probability distributions is appropriate when variables are not 

independent of each other. In each case, the assessment should carefully consider the questions 
, 

of uncertainty and human variation and disCll s the extent to which there are data to address 

them. 

Probabil istic risk assessment has also been used in dose-response assessment to 

determine and distinguish the degree of uncertainty and variability in toxicokinetic and 

toxicodynamic modeling. Although this field is less advanced that probabilistic exposure 

assessment progress is being made and these cancer guidelines are f1exible enough to 

accommodate continuing advances in these approaches. 

Advances in uncertainty analysis are expected as the field develops. The cancer 

guidelines are intended to be flexible enough to incorporate additional approaches for 

characterizing uncertainty that have less common ly been used by regulatory agencies. In all 

scientific and engineering fields data and research limitations often limit the application of 

established methods. A dearth of data is a particular problem when quantifying the probability 

distribution of model outputs. In many of these scientific and engineering disciplines, researchers 

have used rigorous e pert elicitation methods to overcome the lack of peer-reviewed methods 

and data. Although expert elicitation has not been widely used in environmental risk assessment 

several studies have applied this methodology as a tool for understanding quantitative risk. For 

example expert elicitation has been used in chemical risk assessment and its associated 

uncertainty (e.g. Richmond, 1981 ; Renn, 1999; Florig et aI. , 2001: Morgan et aI. , 2001; Willis et 

al.. 2004 , components of risk assessment such as hazard assessment and dose-response 
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evaluation (e.g., Hawkins and Graham 1988' lelovsek et aI. , 1990; Evans et al. 1994; IEc 2004; 

U.S. EPA 2004) and exposure assessment (e.g., Whitfield and Wallsten, 1989; Hawkins and 

Evans, 1989; Winkler et aI., 1995; Stiber et ai. , 1999; Walker et aI., 200 I 2003 ; Van Der Fels

Klerx et ai. , 2002), and for evaluating other types of risks (e.g., NOlth and Merkhofer, 1976; Fos 

and McLin, 1990). These cancer guidelines are flexible enough to accommodate the use of expert 

elicitation to characterize cancer risks. as a complement to the methods presented in the cancer 

guideli nes. Accord ing to NRC (NRC, 2002), the rigorous use of expert elicitation for the 

analyses of risks is considered to be quality science. 

3.7. DOSE-RESPONSE CHARACTERIZATION 

A dose-response characterization extracts the dose-response information needed in a full 

risk characterization (U .S. EPA, 2000b), including: 

presentation of the recommended estimates (slope factors , reference doses, 

reference concentrations) and alternatives with significant biological SUppOlt, 

• a summary of the data supporting these estimates, 

a summary and explanation of the modeling approaches used, 

a description of any special features such as the development and consolidation of 

multiple estimates as detailed in Section 3.3.5 

the POD narrative (see Section 3.2.5) 

• a summary of the key defaults invoked, 

Exhibit 5366 0119 

identification of susceptible popUlations or lifestages and quantification of their 

differential susceptibility, and 
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• a discussion of the strengths and limitations of the dose-response assessment 

highlighting significant issues in developing risk est imates, a lternative approaches 

considered equally plausible, and how these issues were resolved. 

All estimates should be accompanied by the weight of evidence descriptor and its 

narrative (see Section 2.5) to convey a sense of the qualitative uncertainty about whether the 

agent mayor may not be carcinogenic. 

Slope factors genera lly represent an upper bound on the average risk in a population or 

the risk for a randomly selected individual but not the risk for a hi ghly susceptib le individual or 

group. Some individuals face a higher risk and some face a lower risk. The use of upper bounds 

generally is cons idered to be a health-protective approach for covering the risk to susceptible 

indiv iduals, although the calculation of upper bounds is not based on susceptibili ty data. 

Simi larly, exposure during some lifestages can contribute more or less to the total li fetime risk 

than do simi lar exposures at other times. The dose-response assessment characterizes, to the 

extent possible, the extent of these variations. 

Depending on the supporting data and modeling approach, a slope factor can have a mix 

of tra its that tend to either estimate, overestimate, or underestimate risk. 

Some examples of traits that tend to overestimate risk include the following. 

• The s lope factor is derived from data on a highly susceptible animal strain. 

Linear extrapolation is used as a default and extends over severa l orders of 

magnitude. 

The largest of severa l slope factors is chosen. 

Some examples 0.( traits that tend to underestimate risk include the jollowing. 
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Several tumor types were observed, but the slope factor is based on a subset of 

them. 

The study design does not include exposure during a susceptible lifestage, for 

example, perinatal exposure. 

The study population is of less-than-average susceptibility, for example, healthy 

adult workers. 

There is random exposure misclassification or random exposure measurement error 

in the study from which the slope factor is derived. 

Some examples of traits that inherently neither overestimate nor underestimate risk 

include the following. 

The slope factor is derived from data in humans or in an animal strain that responds 

like humans. 

• Linear extrapolation is appropriate for the agent' s mode of action . 
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Environmental exposures are close to the observed data. 

Several slope factors for the same tumor are averaged or a slope factor is derived 

from pooled data from several studies. 

The slope factor is derived from the only suitable study. 
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Figure 3-1. Compatibility of alternative points of departure with 
observed and modeled tumor incidences 
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Figure 3-2. Crossing--between 10% and 1 %--of dose-response curves 
for bladder carcinomas and liver carcinomas induced by 2-AAF 
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4. EXPOSURE ASSESSMENT 

Exposure assessment is the determination (qualitative and quantitative) of the magnitude, 

frequency , and duration of exposure and internal dose (U.S. EPA, I 992a). This section provides 

a brief overview of exposure assessment principles, with an emphasis on issues related to 

carcinogenic risk assessment. The information presented here should be used in conjunction 

with other guidance documents, including Guidelinesfor Exposure Assessment U.S. EPA, 

I 992a), Science Policy Council Handbook: Risk Characterization (U .S. EPA, 2000b), Exposure 

Factors Handbook (U.S. EPA, 1997c). the 1997 Policy for Use of Probabili tic Analysis in Risk 

Assessments (U.S. EPA, 1997d) and the 1997 Guiding PrincipLes for Monte Carlo Analysis 

U.S. EPA, 1997e . In addition, program-specific guidelines for exposure assessment should be 

consulted. 

Exposure assessment generally consists of four major steps: defining the assessment 

questions, selecting or deve lop ing the conceptua l and mathematical models, collecting data or 

selecting and evaluating available data and exposure characterization. Each of these steps is 

briefly described below. 

4.1. DEFINING THE ASSESSMENT QUESTIONS 

In providing a clear and unambiguous statement of the purpose and scope of the exposure 

assessment (U.S. EPA, I 997e), consider the fo llowing. 
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The management objectives of the assessment will determine whether deterministic 

screening level analyses are adequate or whether full probabilistic exposure 

characterization is needed. 

Identify and include all imp011ant sources (e.g., pesticide applications), pathways 

(e.g., food or water), and routes (e.g. , ingestion, inhalation and dermal) of exposure 

in the assessment. If a particular source pathway, or route is omitted, a clear and 

transparent explanation should be provided. 
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Separate analyses should be conducted for each definable subgroup within the 

population of interest. [n palticular, subpopulations or lifestages that are believed to 

be hi ghly exposed or susceptible to a particular health effect should be studied. 

These include people with certain diseases or genetic susceptibilities and others 

whose behavior or physiology may lead to hi gher exposure or susceptibility. 

Consider the following examples: 

Physiological differences between men and women (e.g. body weight and 

inhalation rate) may lead to important differences in exposures. See, for 

example, the discussion in Exposure Factors Handbook (U.S. EPA, 

I 997c, Appendix lA). 

Pregnant and lactating women may have exposures that differ from the 

general population (e.g., slightly higher water consumption) (U.S. EPA, 

1997c). Further, exposure to pregnant women may result in exposure to 

the developing fetus (NRC, 1993b). 

Children consume more food per body weight than do adults while 

consuming fewer types of foods i.e., have a more limited diet (ILSI, 1992; 

NRC, 1993b; U.S. EPA, 1997c). In addition, children engage in crawling 

and mouthing (i.e., putting hands and objects in the mouth) behaviors, 

which can increase their exposures. 

The elderly and disabled may have important differences in their 

exposures due to a more sedentary lifestyle (U.S . EPA, 1997c). In 

addition, the health status of this group may affect their susceptibility to 

the detrimental effects of exposure. 

For further guidance, see Guidelines/or Exposure Assessment (U.S . EPA, 1992a, § 3). 
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4.2. SELECTING OR DEVELOPING THE CONCEPTUAL AND MATHEMATICAL 

MODELS 

Carcinogen risk assessment models have generally been based on the premise that risk is 

proportional to cumulative lifetime dose. For lifetime human exposure scenarios, therefore, the 

exposure metric used for carcinogenic risk assessment has been the lifetime average daily dose 

(LADD) or in the case of inhalation exposure. the lifetime average exposure concentration. 

These metrics are typically used in conjunction with the corresponding slope factor to calculate 

individual excess cancer risk. The LADD is typically an estimate of the daily intake of a 

carcinogenic agent throughout the entjre life of an individual while the lifetime average exposure 

concentration is the corresponding estimate of average exposure concentration for the 

carcinogenic agent over the entire life of an individual. Depending on the objectives of the 

assessment the LADD or lifetime average exposure concentration may be calculated 

deterministically using point estimates for each factor to derive a point estimate of the exposure) 

or stochastically (using probability distributions to represent each facto)' and such techniques as 

Monte Carlo analysis to derive a distribution of the LADD) (U.S. EPA, 1997e). Stochastic 

analyses may help to identify certain population segments or lifestages that are highly exposed 

and may need to be assessed as a special subgroup. For further guidance see Guidelines/or 

Exposure Assessment (U.S. EPA, \ 992a, § 5.3.5.2). As methodological research focuses on new 

approaches for estimating risks from less-than-lifetime exposures, methods and defaults can be 

expected to change. 

There may be cases where the mode of action indicates that dose rates are imp011ant in 

the carcinogenic process. In these cases, short-term less-than-lifetime exposure estimates may 

be more appropriate than the LADD for risk assessment. This may be the case when a nonlinear 

dose-response approach is used (see Section 3.3.4). 

4.3. COLLECTrNG DATA OR SELECTING AND EVALUATING AVAILABLE DATA 

After the assessment questions have been defined and the conceptua l and mathematical 

models have been developed, it is important to compile and evaluate existing data or, if 

necessary , to collect new data. Depending on the exposure scenario under consideration, data on 
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a wide variety of exposure factors may be needed. EPA's Exposure Factor Handbook (U.S. 

EPA, 1997c) contains a large compilation of exposure data, with some analysis and 

recommendations. Some of these data are organized by age groups to assist wi th assessing such 

subgroups as children. See. for example Exposure Factors Handbook (U .S. EPA, 1997c, 

Volume I Chapter 3). When using these existing data. it is important to evaluate the quality of 

the data and the extent to which the data are representative of the population under consideration. 

EPA's (U.S . EPA 2000d) and OMB 's (OMB 2002) guidance on information quality as well as 

program-specific guidances can provide further assistance for evaluating existing data. 

When existing data fail to provide an adequate surrogate for the needs of a particular 

assessment, it is important to collect new data. Such data collection efforts should be guided by 

the references listed above (e.g. GUidance/or Data Quality Assessment and program-specific 

guidance). Once again subpopul~tions or lifestages of concern are an important consideration in 

any data collection effOlt . 

4.3.1. Adjusting Unit Risks for Highly Exposed Populations and Lifestages 

Unit risk estimates that have been developed in the dose-response assessment often 

assumed standard adult intake rates. When an exposure assessment focuses on a population or 

li festage with differential exposure, good exposure assessment practice wou ld replace the 

standard intake rates with values representative of the exposed population. Small changes in 

exposure assessments can be approximated by using linearly proportional adjustments of 

exposure parameters, but a more accurate integrative analysis may require an analys is stratified 

by exposure duration (see Section 5.l) . 
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For example, to adjust the drinking water unit risk for an active 

population that drinks 4 L/day (instead of2 Llday), multiply the unit 

risk by 2. 
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Because children drink more water relative to their body weight than do adults (U.S. 

EPA, 2002d) adjustments to unit risk estimates are warranted whenever they are applied in an 

assessment of childhood exposure. 

For example, to adjust the drinking water unit risk for a 9-kg infant 

who drinks 1 Llday (instead of a 70-kg adult who drinks 2 Llday), 

multiply the unit risk by [( I Llday) / (9 kg)] / [(2 L/day) / (70 kg)] = 

3.9. 

Inhalation dosimetry is employed to derive the human equivalent exposure concentrations 

on which inhalation unit risks, and reference concentrations, are based (U.S. EPA, 1994). As 

described previously (see Sections 3.1 .2, 3.1.3), different dosimetry methods may be employed 

depending on the availabil ity of relevant data and chemical-specific characteristics of the 

pollutant. Consideration of lifestage-particular physiological characteristics in the dosimetry 

analysis may result in a refinement to the human equivalent concentration (HEC) to insure 

relevance in risk assessment across lifestages or might conceivably conclude with multiple 

HECs, and corresponding inhalation unit risk values (e.g. , separate for childhood and adulthood). 

The dose-response assessment discusses the key sources of uncertainty in estimating 

dosimetry, including any related to lifestage. Review of this discussion and of the dosimetric 

analysis performed in deriving the HEC and resultant unit risk will assist in the appropriate 

application of inhalation unit risk values to exposure across lifestages. 

4.4. EXPOSURE CHARACTERIZATION 

The exposure characterization is a technical characterization that presents the assessment 

results and supports the risk characterization. It provides a statement of the purpose, scope, and 

approach used in the assessment, identifying the exposure scenarios and popUlation subgroups 

covered. It provides estimates of the magnitude, frequency, duration, and distribution of 

exposures among members of the exposed population as the data permit. It identifies and 

compares the contribution of di fferent sources, pathways, and routes of exposure. In particular: a 
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qualitative discussion of the strengths and limitations (uncertainties) of the data and models are 

presented. 

The discussion of uncertainties is a critical component of the exposure characterization. 

Uncertainties can arise out of problems with the conceptual and mathematical models. 

Uncetiainties can also arise from poor data quality and data that are not quite representative of 

the population or scenario of interest. Consider the following examples of uncertainties . 

National data (i.e. , data collected to represent the entire U.S. population) may not be 

representative of exposures occurring within a regional or local population. 

• Use of shott-term data to infer chronic, lifetime exposures should be done with 

caution. Use of shott-term data to estimate long-term exposures has the tendency to 

underestimate the number of people exposed while overestimating the exposure 

levels experienced by those in the upper end (i.e., above the 90lh percentile) of the 

exposure distribution. For further guidance refer to Guidelines/or Exposure 

Assessment (U.S. EPA, 1992a, § 5.3 .1 ) . 

Children s behavior, including their more limited diet may lead to relatively high 

but intermittent exposures. This pattern of exposure, "one that gradually declines 

over the developmental period and which remains relatively constant thereafter" is 

not accounted for in the LADD model (ILSI 1992). Further the physiological 

characteristics of children may lead to important differences in exposure. Some of 

these differences can be accounted for in the LADD model. For further guidance, 

see Guidelines/or Exposure Assessment (U.S. EPA, 1992a, § 5.3.5 .2). 

Overall the exposure characterization should provide a full description of the sources, 

pathways and routes of exposure . The characterization also should include a full description of 

the populations assessed. In particular, highly exposed or susceptible subpopulation or lifestage 

should be discussed . For further guidance on the exposure characterization, consult Guidelines 
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for Exposure Assessment (U.S. EPA, I 992a), the Policy and Guidance/or Risk Characterization 

(U .S. EPA, 2000b, I995) and EPA's Rule Writer's Guide to Executive Order 13045 (especially 

Attachment C: Technical Support for Risk Assessors-Suggestions for Characterizing Risks to 

Chi ldren [U.S. EPA, 1998d]). 
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5. RISK CHARACTERIZATION 

5.1. PURPOSE 

EPA has developed general guidance on risk characterization for use in its risk 

assessment activities. The core of EPA's risk characterization policy (U .S. EPA, 2000b, 1995) 

includes the following. 

Each risk assessment prepared in suppoli of decision making at EPA should 

include a risk characterization that fo llows the principles and reflects the 

values outlined in this policy. A risk characterization should be prepared in 

a manner that is clear transparent, reasonable and consistent with other risk 

characterizations of similar scope prepared across programs in the Agency. 

Further discussion of risk in all EPA reports, presentations, decision 

packages and other documents should be substantively consistent with the 

risk characterization. The nature of the risk characterization wi II depend 

upon the information available, the regulatory application of the ri k 

information, and the resources (including time) available. In all cases, 

however, the assessment should identify and discuss all the major issues 

associated with determining the nature and extent of the risk and provide 

commentary on any constraints limiting fuller exposition. 

Risk characterization should be carried out in accordance with the EPA (U.S. EPA, 

2002a) and OMB (2002) information quality guidel ines. EPA's risk characterization handbook 

(U.S. EPA, 2000b) provides detailed guidance to Agency staff. The discussion below does not 

attempt to duplicate this material , but it summarizes its applicabi lity to carcinogen risk 

assessment. 

The risk characterization includes a summary for the risk manager in a nontechnical 

discllssion that minimizes the use of technical terms. It is an appraisal of the science that informs 

the risk manager in public health decisions, as do other decision-making analyses of economic, 
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social. or teclmology issues. It also serves the needs of other interested readers . The summary is 

an information resource for preparing risk communication information. but being somewhat 

more technical than desired for communication with the general public is not itself the usual 

vehicle for communication with every audience. 

The risk characterization also brings together the assessments of hazard. dose response, 

and exposure to make risk estimates for the exposure scenarios of interest. This analysis that 

follows the summary is generally much more extensive. It typically will identify exposure 

scenarios of interest in decision making and present risk analyses associated with them. Some of 

the analyses may concern scenarios in several media' others may examine, for example, only 

drinking water risks. As these cancer guidelines allow different hazard characterizations and 

different potencies for specitied conditions, e.g. , exposure level , route of exposure. or lifestage, 

some of the integrative analyses may need to be stratitied to accommodate the appropriate 

combinations of parameters across relevant exposure durations. 

In constructing high end estimates of risk, the assessor shou ld bear in mind that the high

end risk is a plausible estimate of the risk for those persons at the upper end of the risk 

distribution (U .s. EPA, \ 992a). The intent of this approach is to convey an estimate of risk in the 

upper range of the distribution, but to avoid estimates that are beyond the true distribution. 

Overly conservative assumptions, when combined. can lead to unrealistic estimates of risk. This 

means that when constructing estimates from a series of factors (e.g., emissions exposure, and 

unit risk estimates) not all factors should be set to values that maximize exposure dose, or effect, 

since this wi II almost always lead to an estimate that is above the 99th-percentile confidence 

level and may be of limited use to decisionmakers . This is particularly problematic when lIsing 

unbounded lognormal factor distributions. 

While it is an appropriate aim to assure protection of health and the environment in the 

face of scientific uncel1ainty, common sense, reasonable applications of assumptions and policy 

and transparency are essential to avoid umea listically high estimates. It is also important to 

inform risk managers of the final distribution of risk estimates (U .S. EPA, 2000b' 1995). 

Otherwise. risk management decisions may be made on varying levels of conservatism, leading 
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to misplaced risk priorities and potentially higher overall risks. ( ichols and Zeckhauser, 1986' 

Zeckhauser and Viscusi 1990). 

The risk characterization presents an integrated and balanced picture of the analysis of the 

hazard, dose-response, and exposure. The risk analyst should provide summaries of the evidence 

and results and describe the quality of available data and the degree of confidence to be placed in 

the risk estimates. hllpol1ant features include the constraints of available data and the state of 

knowledge significant scientific issues and significant science and science policy choices that 

were made when alternative interpretations of data exist (U.S. EPA, 1995, 2000b). Choices 

made about using data or default options in the assessment are explicitly discussed in the course 

of analysis and if a choice is a significant issue, it is highlighted in the summary. In situations 

where there are alternat ive approaches for a risk assessment that have significant biological 

suppOli, the decisionmaker can be informed by the presentation of these alternatives along with 

their strengths and uncertainties. 

5.2. APPLICATION 

Risk characterization is a necessary paL1 of generating any Agency report on risk, whether 

the repol1 is preliminary - to support allocation of resources toward further study - or 

comprehensive - to support regulatory decisions. [n the former case, the detail and 

sophistication of the characterization are appropriately small in scale" in the latter case, 

appropriately extensive. Even if a document covers on ly parts of a risk assessment (hazard and 

dose-response analyses, for instance), the results of these are characterized. 

Risk assessment is an iterative process that grows in depth and scope in stages from 

screening for priority making to preliminary estimation to fuller examination in support of 

complex regulatory decision making. Default options may be used at any stage, but they are 

predominant at screening stages and are L1sed less as more data are gathered and incorporated at 

later stages. Various provisions in EPA-administered statutes require decisions based on differing 

findings for which differing degrees of analysis are appropriate. There are close to 30 provisions 

within the major statutes that require decisions based on risk, hazard or exposure assessment. 

For example, Agency review of pre-manufacture notices under Section 5 of the Toxic Substances 
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Control Act relies on screening analyses, whereas requ irements for industry testing under Section 

4 of that Act rely on preliminary analyses of risk or simply of exposure. In comparison, air 

quality criteria under the Clean Air Act rest on a rich data collection and are required by statute 

to undergo periodic reassessment. There are provisions that require ranking of hazards of 

numerous pollutants - which may be addressed through a screening level of analysis - and 

other provisions for which a full assessment of risk is more appropriate. 

Given this range in the scope and depth of analyses not all risk characterizations can or 

should be equal in coverage or depth . The risk assessor should carefully decide which issues in a 

particular assessment are impQrtant to present choosing those that are noteworthy in their impact 

on results. For example health effect assessments typically rely on animal data because human 

data are rarely available. The objective of characterization of the use of animal data is not to 

recount generic issues about interpreting and using animal data; Agency guidance documents 

cover these issues. Rather, the objective is to highlight any significant issues that arose within 

the particular assessment being characterized and inform the reader about significant 

uncertainties that affect conclusions. 

5.3. PRESENTATION OF THE RISK CHARACTERIZATION SUMMARY 

The presentation is a nontechnical discussion of important conclusions. issues, and 

uncertainties that uses the hazard, dose response exposure, and integrative analyses for technical 

SllPPOl.t. The primary technica1 supports within the risk assessment aTe the hazard 

characterization, dose-response characterization, and exposure characterization described in these 

cancer guidelines. The risk characterization is derived from these. The presentation should 

fulfill the aims outlined in the purpose section above. 

5.4. CONTENT OF THE RISK CHARACTERIZATION SUMMARY 

Specific guidance on hazard. dose-response, and exposure characterization appears in 

previous sections. OveralL the risk characterization routinely includes the following, capturing 

the important items covered in hazard, dose response, and exposure characterization: 
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• primary conclusions about hazard , dose response, and exposure, including 

alternatives with significant biological supp0l1; 

nature of key supporting information and analytic methods ' 

• risk estimates and their attendant uncertainties, including key uses of default options 

when data are missing or uncertain. 
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With linear extrapolations, risk below the POD is typically approximated 

by multiplying the slope factor by an estimate of exposure, i.e., Risk = 

Slope Factor x Exposure. For exposure levels above the POD, the dose

response model is used instead of this approximation. 

With nonlinear extrapolations, the method of risk assessment depends on 

the procedure used. If a non l inear dose-response function has been 

determined, it can be used with the expected exposure to estimate a risk. 

If an RID or RfC was calculated, the hazard can be expressed as a hazard 

quotient (HQ), defined as the ratio of an exposure estimate over the 

reference dose (RID) or reference concentration (RfC), i.e., HQ = 

Exposure / (RID or RfC) . From the hazard quotient, it can generally be 

inferred whether the nonlinear mode of action is relevant at the 

environmental exposure level in question ; 

statement of the extent of extrapolation of risk estimates from observed data to 

exposure levels of interest and its implications for certainty or uncertainty in 

quantifying risk. The extent of extrapolation can be expressed as a margin of 

exposure (MOE), defined as the ratio of the POD over an exposure estimate (MOE 

= POD / Exposure) ; 
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significant strengths and limitations of the data and analyses, including any major 

peer review issues; 

appropriate comparison with similar EPA risk analyses or common r isks with which 

people may be familiar; and 

comparison with all appropriate assessments of the same problem by others. 

It is often difficult to know a priori when or how different results of a cancer risk 

assessment are likely to be used by Agency economists policy analysts, and decisionmakers, so it 

is important that the resulting characterizations include the necessary information for these 

analyses to the extent practicable. OMB and EPA guidelines for benefit-cost analysis require 

expected or central estimates of risk and information on the uncertainty of the estimate when it is 

possible or practicable. The extent of the uncettainty information needed for analysis depends in 

part, on the scale of the policy being considered with formal quantitative analysis ofunceltainty 

being required in some cases.6 OMB Circular A-4 (OMB, _003) emphasizes that agencies 

"should try to provide some estimate of the probabi lity distribution of regulatory benefits and 

costs. ' These O!VlB guidelines note "Whenever it is possible to characterize quantitatively the 

probability distribution , some estimates of expected value ... must be provided in addition to 

ranges, variances, specified low-end and high-end percentile estimates, and other characteristics 

of the distribution.' The risk characterization should therefore include, where practicable, 

expected or centra l estimates of risk, as well as upper and lower bounds, e.g., confidence limits, 

based on the POD if not a full characterization of uncertainty of the risk. As discussed in EPA 's 

Guidelinesfor Ensuring and Maximizing the Quality O~jectivity, Utility, and integrity of 

Information Disseminated by the Environmental Protection Agency (Appendix B), statutory 

mandates, such as the Safe Drinking Water Act, the Food Quality Protect jon Act, and the Clean 

6 Specifically, OMB guidelines state: "For rules that exceed the $1 billion annual [economic effects] 
threshold. a fonnal quantitative analysis of uncertainty is required. For rules with annual benefits and/or costs in the 
range fr'om 100 million to $1 billion , you should seek to lise more rigorous approaches with higher consequence 
rules" (OM B, 2003, page 158) 
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Air Act, call for the Agency to generate specific kinds of risk information, and thus these updated 

cancer assessment guidelines should be read in conjunction with the Agency ' s statutory mandates 

regarding risk assessment. 
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APPENDIX A: MAJOR DEFAULT OPTIONS 

This discussion covers the major default options commonly employed when data are 

missing or sufficiently uncertain in a cancer risk assessment, as adopted in these cancer 

guidelines. These options are predominantly inferences that help use the data observed under 

empirical conditions in order to estimate events and outcomes under environmenta l conditions. 

Several inferential issues arise when effects seen in a subpopulation of humans or animals are 

used to infer potential effects in the population of environmentally exposed humans. Several 

more inferential issues arise in extrapolating the exposure-effect relationship observed 

empirically to lower-exposure environmental conditions. The following issues cover the major 

default areas. 
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J s the presence or absence of effects observed in a human population predictive of 

effects in another exposed human population? 

Is the presence or absence of effects observed in an animal population predictive of 

effects in exposed humans? 

How do metabolic pathways relate across species and among different age groups and 

between sexes in humans? 

How do toxicokinetic processes relate across species and among different age groups 

and between sexes in humans? 

What is the relationship between the observed dose-response relationship to the 

relationship at lower doses? 
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Is tile Presence ot Absence of Effects Observed in 1I Human Population Ptedictive of Effects 

in Allother Exposed Humall Populatioll? 

When cancer effects in exposed humans are attributed to eJ-posure to an agent, the 

default option is that the resulting data are predictive of cancer in any other exposed human 

popuLation. Most studies investigating cancer outcomes in humans from exposure to agents are 

often studies of occupationaJly exposed humans . By sex, age, and general health, workers may 

not be representative of the general population exposed environmentally to the same agents. In 

such studies there is no opportunity to observe subpopulations who are likely to be under 

represented such as fetuses, infants and children , women, or people in poor health, who may 

respond differently from healthy workers. Therefore. it is understood that this option could still 

underestimate the response of certain human subpopulations (NRC, 1993b, 1994). 

When cancer effects are not found in an exposed human popuLation, thi information by 

itse(f is not generally suffiCient to conclude that the agent poses no carcinogenic hazard to this 

or other populations of potentially exposed humans, including susceptible subpopufations or 

lifestoges. This is because epidemiologic studies often have low power to detect and attribute 

responses and typically evaluate cancer potential in a restricted population (e.g., by age, healthy 

workers). The topic of susceptibility and variation is addressed fUliher in the discussion below of 

quantitative default options about dose-response relationships. Well-conducted studies that fail 

to detect a statistically significant positive association, however, may have value and should be 

judged on their merits, including population size duration of the study the quality of the 

exposure characterization and measures of outcome, and the magnitude and duration of the 

exposure. 

There is not yet enough knowledge to form a basis for any generally applicable qualitative 

or quantitative inference to compensate for the gap in knowledge concerning other populations. 

Tn these cancer guidelines, this problem is left to analysis in individual cases. to be attended to 

with further general guidance as future research and information allow. When information on a 

susceptible subpopuJation or lifestage exists, it will be used. For example, an agent such as 

diethylstilbestrol (DES) causes a rare form of vaginal cancer (clear-cell adenocarcinoma) (Herbst 
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et al.. 1971) in about I per 1000 of adult women whose mothers were exposed dudng pregnancy 

(Hatch et aI. , 1998). 

Is the Presence or Absence of Effects Observed in an Animal Population Predictive of Effects 

ill Exposed Humalls? The default oplion is that posilive ejfects in animaL cancer studies 

indicate fhat the agent under study can have carcinogenic potential in Inlmans. Thus, if no 

adequate human or mode of action data are present. positive effects in animal cancer studies are a 

basis for assessing the carcinogenic hazard to humans. This option is a public health-protective 

policy, and it is both appropriate and necessary, given that we do not test for carcinogenicity in 

humans. The option is supported by the fact that nearly all of the agents known to cause cancer 

in humans are carcinogenic in animals in tests that have adequate protocols (lARC 1994; 

Tomatis et al. 1989; Huff 1994). Moreover, almost one-third of human carcinogens were 

identified subsequent to animal testing (Huff, 1993). Further support is provided by research on 

the molecular biology of cancer processes. which has shown that the mechanisms of control of 

cell growth and differentiation are remarkably homologous among species and highly conserved 

in evo lution. Nevet1heless, the same research tools that have enabled recognition of the nature 

and commonal ity of cancer processes at the molecular level also have the power to reveal 

differences and instances in which animal responses are not relevant to humans (Lijinsky, 1993; 

U.S. EPA, 1991 b). Under these cancer guidelines available mode of action information is 

studied for its implications in both hazard and dose-response assessment and its ability to obviate 

default options. 

There may be instances in which the use of an animal model would identify a hazard in 

animals that is not truly a hazard in humans (e.g., the alpha-2u-globulin association with renal 

neoplasia in male rats [U.S. EPA 1991 b]). The extent to which ahimal studies may yield false 

positive indications for humans is a matter of scienti:flc debate. To demonstrate that a response 

in animals is not relevant to any human situation, adequate data to assess the relevancy issue are 

impOt1ant. 

In general, while effects seen at the highest dose tested are assumed to be appropriate 

for assessment. it is necessary that the experimental conditions be scrutinized Animal studies 
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are conducted at high doses in order to provide statistical power the highest dose being one that 

is minimally toxic (maximum tolerated dose or MTO). Consequently, the question often arises 

of whether a carcinogenic effect at the highest dose may be a consequence of cell killing with 

compensatory cell replication or of general physio logical disruption rather than inherent 

carcinogenicity of the tested agent. There is little doubt that this may happen in some cases, but 

skepticism exists among some scientists that it is a pervasive problem (Ames and Gold, 1990' 

Melnick et aI., 1993; Barrett 1993). If adequate data demonstrate that the effects are solely the 

result of excessive toxicity rather than carcinogenicity of the tested agent per se. then the effects 

may be regarded as not appropriate to include in assessment of the potential for human 

carcinogenicity of the agent. This is a matter of expert judgment, with consideration given to all 

of the data available about the agent, including effects i~ other toxicity studies. structure-activity 

relationships, and effects on growth control and differentiation. 

When cancer ejfects are notf01md in well-conducted animal cancer studies in two or 

more appropriate species and other information does not support the carcinogenic potential of 

{he agent, these data provide a basis for concluding that the agent is not likely to possess human 

cm-cinogenic potentia!, in the absence ofhwnan data to the contrmy. This default option about 

lack of cancer effects has limitations. It is recognized that animal studies (and epidemiologic 

studies as well) have very low power to detect cancer effects. Detection of a 10% tumor 

incidence is generally the limit of power with standard protocols for animal studies (with the 

exception of rare tumors that are virtually markers for a particular agent e.g. angiosarcoma 

caused by vinyl chloride) . In some situations, the tested animal species may not be predictive of 

et1ects in humans' for example arsenic shows only minimal or no effect in animals, whereas it is 

c learly positive in humans. Therefore, it is important to consider other information as well; 

absence of mutagenic activity or absence of carcinogenic activity among structural analogues can 

increase the confidence that negative results in animal studies indicate a lack of human hazard. 

Another limitation is that standard animal study protocols are 110t yet available for 

effectively studying perinatal eftects. The potential for effects all the very young generally should 

be considered separately. Under existing Agency policy (U.S. EPA, 1997a, b), perinatal studies 
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accomplished by moditication of existing adult bioassay protocols are important in special 

circumstances, 

Target organ concordance is not a prerequisite for evaluating the implications of animaL 

study results for humans. Target organs of carcinogenesis for agents that cause cancer in both 

animals and humans are most often concordant at one or more sites (Tomatis et al.. 1989; Huff, 

1994). Howe er, concordance by site is not uniform . The mechanisms of control of cell growth 

and differentiation are concordant among species, but there are marked differences among 

species in the way control is managed in various tissues. For example in humans, mutations of 

the tumor suppressor genes p53 and retinoblastoma are frequently observed genetic changes in 

tumors. These tumor-suppressor genes are also observed to be operating in some rodent tissues, 

but other growth control mechanisms predominate in other rodent tissues. Thus an animal 

response may be due to changes in a control that are relevant to humans but appear in animals in 

a different way. 

However, it is appropriate under these cancer guidelines to consider the influences of 

route of exposure, metabolism, and, particularly, some modes of action that may either support or 

not support target organ concordance between animals and humans. When data allow, these 

influences are considered in deciding whether agent-, species- or organ-specific situations are 

appropriate to use in preference to this default assumption (NRC, 1994). fn contrast, use of 

toxicokinetic modeling inherently assumes site concordance, as these models are used to estimate 

delivered dose to a particular tissue or organ in humans on the basis of the same tissue or organ 

from animal data. 

The default is to include benign tumors observed in animaL studies in the assessment of 

animal tumor incidence, !f such tumors have the capacity to progress to the malignancies with 

which they are associated. This default is consistent with the approach of the Nationa l 

Toxicology Program and the International Agency for Research on Cancer and is more protective 

of public health than not including benign tumors in the assessment; benign and malignant 

tumors are treated as representative of related responses to the test agent (McConnell et aI., 

1986), which is scientitically appropriate. Nonetheless, in assessing findings from animal 

studies, a greater proportion of malignancy is weighed more heavily than is a response with a 
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greater propOltion of benign tumors . Greater frequency of malignancy of a particular tumor type 

in comparison with other tumor responses observed in an animal study is also a factor to be 

considered in se lecting the response to be used in dose-response assessment. 

Benign tumors that are not observed to progress to malignancy are asse sed on a case

by-case basis. There is a range of possibilities fo r the overall significance of benign tumors. 

They may deserve attention because they are serious health problems even though they are not 

malignant; for instance, benign tumors may be a health risk because of their effect on the 

function of a target tissue, such as the brain . They may be significant indicators of the need for 

further testing of an agent if th yare observed in a short-term test protocol , or such an 

observation may add to the overall weight of evidence if the same agent causes malignancies in a 

long-term study. Knowledge of the mode of action associated with a benign tumor response may 

aid in the interpretation of other tumor responses associated with the same agent. 

How Do Metabolic Pathways Relate Across Species lind Among Different Age Groups and 

Between Sexes in Humans? 

The default option is that there is a similarity of the basic pathways of metabolism and 

the occurrence of metabolites in tissues il1 regard to the species-to-species extrapolation of 

cancer hazard and risk. If comparative metabolism studies were to show no similarity between 

the tested species and humans and a metabolite(s) was the active form , there would be less 

support for an inference that the animal response(s) relates to humans . In other cases, parameters 

of metabolism may vary quantitatively between species; this becomes a factor in deciding on an 

appropriate human-equivalent dose based on animal studies optimally in the context of a 

toxicokinetjc model. Although the basic pathways are assumed to be the same among humans, 

the presence of polymorph isms in the general population and factors such as the maturation of 

the pathways in infants should be considered. The active form of an agent may be present to 

differing degrees, or it may be completely absent, which may result in greater or lesser risk for 

subpopulations. 

A-6 

Exhibit 5366 0142 



How Do Toxicokil1etic Processes Relate Across Species and Among Different Age Groups and 

Between Sexes in Humans? 

A major issue is how to estimate human-equivalent doses in extrapolating from anima l 

studies. As a default/or oral exposure. a human equivalent dose/or adults is estimatedj7-om 

data on another species by an adjustment of animal appLied oral dose by a scaling/actor based 

on body weight 10 the 3/4 power. The same/actor is used/or children becau 'e it is slightly more 

protective than using children 's body weight (see Section 3.1.3). This adjustment factor is used 

because it represents scaling of metabo[ ic rate across animals of different size. Because the 

factor adjusts for a parameter that can be improved on and brought into more sophisticated 

toxicokinetic modeling when such data become available, they are usually preferable to the 

default option. 

For inhalation exposure, a human equivalent dose/or adults is estimated by default 

methodologies that provide estimates o/lung deposition and internal dose (U .S. EPA, 1994). 

The methodologies can be refined to more sophisticated forms with data on toxicokinetic and 

metabolic parameters of the specific agent. This default option, like the one for oral exposure IS 

se lected in part because it lays a foundation for incorporating better data. The use of information 

to improve dose estimation from applied to internal to delivered dose is encouraged, including 

LIse oftoxicokinetic modeling instead of any default, where data are available. 

There are important differences between infants, adults, and older adults in the processes 

of absorption. distribution, and elimination; for example, infants tend to absorb metals through 

the gut more rapidly and more efficiently than do older children or adults (Calabrese, 1986). 

Rena[ elimination is also not as efficient in infants. Although these processes reach adult 

competency at about the time of weaning, they may have important implications, pa11icularly 

when the dose-response relationship for an agent is considered to be nonlinear and there is an 

exposure scenario disproportionately. affecting infants, because in these cases the magnitude of 

dose is more pertinent than the usual approach in linear extrapolation of averaging dose across a 

I ifetime. Efficiency of intestinal absorption in older adults tends to be generally less overall for 

most chemicals. Another notable difference is that, post-weaning (about 1 year) children have a 
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higher metabolic rate than do adults (Renwick, 1998), and they may toxify or detoxify agent at a 

correspondingly higher rate. 

For a route-to-route exposure extrapolation the default option is that an agent that causes 

internal tumors by one route of exposure will be carcinogenic by another route ifit is ab orbed 

by the second route to give an infernal dose. This is a qualitative option and is considered to be 

public-health protective. The rationale is that for internal tumors an internal dose is significant 

no matter what the route of exposure. Additionally, the metabolism of the agent will be 

qualitatively the same for an internal dose . The issue of quantitative extrapolation of the dose

response relationship from one route to another is addressed case by case. Quantitative 

extrapolation is complicated by considerations such as first-pass metabolism. 

What Is the Correlatioll of the Observed Dose-Response Relationship to tlte Relationship at 

Lower Doses? 

If sufficient data are available a biologically based model for both the observed range and 

extrapolation below that range may be used. Although no standard biologically based mode ls are 

in existence, an agent-specific model may be developed if extensive data exist in a particular case 

and the purpose of the assessment justifies the investment of the resources needed. The default 

procedure for the observed range of data when a biologically based model is not used is to use a 

curve-fitting model jar incidence data. 

In the absence of data supporting a biologically based mode l for extrapolation outside of 

the observed range, the choice of approach is based on the view of mode of action of the agent 

arrived at in the hazard assessment. If more than one approach (e.g. both a nonlinear and linear 

approach) are sUPPOlted by the data, they should be used and presented to the decisionmaker. 

A linear extrapolation approach is used when lhe mode of action information is 

supportive of linearity or mode of action is not understood. The linear approach is used when a 

view of the mode of action indicates a linear response, for example when a conclus ion is made 

that an agent directly causes alterations in DNA a kind of interaction that not only theoretically 

requires one reaction but a lso is likely to be additive to ongoing, spontaneous gene mutation. 

Other kinds of activity may have linear implications, for example linear rate-limiting steps 
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would also support a linear procedure. The linear approach is to draw a straight line between a 

point of departure from observed data, generally as a default, an LED chosen to be representative 

of the lower end of the observed range, and the origin (zero incremental dose, zero incremental 

response). This approach is generally considered to be public-health protective. 

The linear default is thought to generally provide an upper-bound calculation of potential 

risk at low doses, for example, a 11100 000 to 111,000,000 risk. This upper bound is thought to 

be publ ie-health protective at low doses for the range of human variation, considering the typical 

Agency target range for risk management of II 1,000.000 to 1/ 10,000, although it may not 

completely be so (Bois et al. 1995) if pre-existing disease or genetic constitution place a 

percentage of the population at greater risk from exposure to carcinogens. The question of what 

may be the actual variation in human susceptibility is one that was discussed in general in the 

NRC (1994) report, as well as the NRC report on pesticides in children and infants (NRC, 

1993b). NRC has recommended research on the question and EPA and other agencies are 

conducting sllch research . Given the current state of knowledge, EPA will assume that the linear 

default procedure adequately accounts for human variation unless there is case-specific 

information for a given agent or mode of action that indicates a particularly susceptible 

subpopulation or lifestage, in which case the special information will be used. 

When adequate dala on mode of action provide suffiCient evidence to support a nonlinear 

mode of action for the general population and/or any sUbpopulations ofconcern, a d[lJereni 

approach - a reference dose/reference concentration that assumes thaI nonlinearity - is used. 

The POD is again generally an BMDL when incidence data are modeled. A sufficient basis to 

support this nonlinear procedure is likely to include data on responses that are key events integral 

to the carcinogenic process. This means that the POD may be based on these precursor response 

data, for example, hormone levels or mitogenic effects rather than tumor incidence data. 

When the mode of action information ind;cates that the dose-respon e jimction may be 

adeq'uately described by both a linear and a nonlinear approach, then the results of both the 

linear and the nonlinear analyses are presented. An assessment may use both linear and 

nonlinear approaches if different responses are thought to result from different modes of action 

or a response appears to be very different at high and low doses due to influence of separate 
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modes of action. The results may be needed for assessment of combined risk from agents that 

have common modes of action. 

Absent data to the contrary, the default assumption is that the cumulative dose received 

over a lifetime, expressed as a lifetime average daily dose or lifetime average daily exposure, is 

an appropriate measure of dose or exposure. This assumes that a high dose of such an agent 

received over a shorter period of time is equivalent to a low dose spread over a lifetime. This is 

thought to be a relatively public-health-protective option and has some empirical support 

(Monro, 1992). A counter example, i.e., effects of short-term, high exposure levels that result in 

subsequent cancer development, is treatment of cancer patients with ce11ain chemotherapeutic 

agents. When sufficient information is available to support a different approach, it can be used. 

For example, short-term exposure estimates (several days to several months) may be more 

appropriate than the lifetime average daily dose. In these cases, both agent concentration and 

duration are likely to be important, because such effects may be reversible at cessation of very 

short-term exposures. 
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APPENDIX B: EPA's GUIDANCE FOR DATA QUALITY ASSESSMENT 

U.S. EPA (U.S. Env ironmental Protection Agency). (2000d) Guidance for data 

quality assessment: practical methods for data analysis. Office of Environmental 

Information, Wash ington, DC. EPA/600/R-96/084. Avai lab le from : 

h l tp ://www.epa.gov/qual i tv /gs-docs/g9-fi nal.pdf. 
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The IBT Review Program

This report summarizes the findings of the joint 
program conducted by the Environmental Protection Agency 
(EPA) and the Health Protection Branch of Health and 
Welfare Canada to reexamine the validity of health effect.s 
studies on pesticides tested by Industrial Bio-Test y
Laboratories, Inc. (IBT). This program is one result of 
discoveries made during a series of audits beginning in 
1976 by the Food and Drug Administration (FDA) and EPA 
which revealed serious deficiencies in IBT tests conducted 
to support the registration of numerous pesticides and 
some drugs in both the United States and Canada. This 
report assesses the impact of the IBT situation on the 
registration status of the chemicals involved and describes 
the steps the Agency has taken to resolve this problem and 
to prevent its recurrence.

Exhibit A shows how many IBT and non-IBT tests are 
available to EPA in each testing category for the pesticide 
chemicals having some IBT conducted studies in their 
data base. As these tables show, a large majority (93%) of 
the pesticides tested by IBT, also have non-IBT data 
available. Only 12 of the pesticides listed have a data 
base entirely of,IBT studies. However, seven of these are 
either not registered for use in this country or are 
cancelled or discontinued products. Some of the IBT 
studies on the remaining five chemicals are at least 
partially valid or "supplemental", meaning the data can be 
used to support the findings of other studies.
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These tables also indicate the pesticides for which 
new data have been required as a result of EPA regulatory 
actions. These include risk/benefit reviews undertaken 
because of specific evidence of a hazard (known as 
Rebuttable Presumption Against Registration, listed as 
"RPAR“ in tables) or EPA's regular program for reregister
ing all previously registered pesticides (in tables, 
“Registration Standard" and "Data Call-In"). The reregis
tration program is hot specifically connected to the IBT 
case, but serves the purpose of bringing the data on older 
chemicals, including some tested by IBT, up to current 
scientific standards. Under the authority of section 
3(c)(2)(B) of the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) the Agency can require additional 
data to maintain a registration, and may suspend a product's 
registration if the registrant does not agree to provide 
the data or if it is not provided pursuant to an agreement 
with the Agency.

Attached is also a list (Exhibit B) of major health 
effects studies on pesticides conducted by IBT identifying 
which have been found valid or invalid, and which have 
been or are in the process of being replaced. This list 
covers 801 studies on 140 pesticides. An earlier draft 
list of IBT tests prepared by EPA in May 1983 identified 
1205 tests on 212 pesticides. The current list has 
eliminated duplicative entries, preliminary range finding 
and similar tests which were not true health effects 
studies, and short-term, acute toxicity tests which 
generally do not create a significant data gap and which 
will be replaced if needed, through the existing reregis
tration program described above. Thus, the current list 
of 801 studies covers health effects considered significant, 
to regulatory decisions, such as induction of benign or 
malignant tumors (oncogenicity), birth defects (teratogeni
city), genetic mutations, other adverse reproductive effects, 
and neurotoxicity. Of the 801 IBT studies in the pivotal 
categories, 594 (74%) have been found invalid. To date, 
of the invalid studies, 212 (36%) studies have been replaced 
or are in progress, 38 (7%) are under discussion for possible 
replacement, and 45 (7%) are of a type no longer required 
for registration.

One way to assess the impact of IBT is to consider 
the effect of invalid studies on the data base supporting 
pesticides used in high volume. Although hundreds of 
pesticides are registered, only 25 insecticides account for 
85% of the actual pounds of insecticides used, 32 herbicides 
account for 82%, and only 8 fungicides account for 71% 
of the volume of those products used. Of these 65 most 
heavily used pesticides, only 18 have IBT data in 6ne or

.)
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more important categories. Of those 18, all but one also 
have non-IBT data available in some or all of the same 
cagetories. The exception, prometon, a herbicide not used 

.on food crops, has one partially valid I8T study and many 
non-IBT acute and subacute studies. Sixteen of these high 
volume chemicals are the subject of one of the regulatory 
procedures described above requiring additional data.
Thus, the data bases for the high volume chemicals to 
which people are most likely to be exposed are for the 
most part unaffected by the IBT situation, and where there 
is an impact, EPA has taken active regulatory steps to
obtain replacement data.

. \
The principal remaining task of the IBT program 

is to clarify the status of the invalid studies for which 
registrants have indicated they do not intend to provide 
replacements, or have not communicated an intention one way 
or the other to EPA. Although around 300.studies are in 
this category, a significant number (140) of negative and 
non-responses involve discontinued or cancelled products, 
or pesticides of such low volume use that registrants may 
choose not to invest in further testing needed to maintain 
registrations. The replacement status column of Exhibit B 
indicates that there are 159 invalid studies (26% of invalid 
IBT tests) for which there is negative or no response. 
However, as previously noted, most of these chemicals have 
non-IBT data available. Exhibit A shows that only five 
chemicals still registered and actually used have entirely 
IBT data bases. The 17 studies involved with those 5 
chemicals constitute 3% of invalid IBT studies. A registra
tion standard will result in replacement of 6 of these 
studies. This leaves only 11 studies or 2% of-the invalid 
IBT tests which constitute the sole support of registered 
pesticides, and for which no regulatory action to generate 
replacement data has yet been initiated. Several of these 
11 are valid or have at least supplementary value.

This report is being furnished to the registrants 
of the affected chemicals for which negative or no responses 
have been received concerning replacement of invalid IBT 
studies. We are also sending the registrants 3(c)(2)(B) 
notifications which require a registrant to make a specific 
commitment within 90 days or the registration may be 
suspended. In some cases, EPA and a registrant may agree 
that a specific study does not need to be replaced.

The IBT case caused serious concern and uncertainty, 
about the potential hazards of the hundreds of pesticides 
involved, both for EPA and the public. Although it was 
advocated by some that all 212 pesticides tested in whole 
or in part by IBT be removed from the market pendihg 
retesting, that option is not. avai 1 able under current law. __
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The regulatory response authorized by FIFRA requires 
valid evidence of risk, as opposed to a lack of information, 
before removing a product from the market, and allows for 
the replacement of inadequate data. As we reach the final 
resolution of the IBT problem, it appears that this approach 
was appropriate and adequate to deal with this event.

The IBT scandal shook the industry and government 
regulators. Obviously, steps had to be taken, not just 
to deal with the IBT situation itself, but to ensure that 
data providing the foundation of regulatory decisions in 
the future are adequately prepared and scrutinized. Thus, 
another result of the IBT case was the establishment in 
1977 of a joint EPA-FOA audit program to help ensure that 
another IBT situation has not occurred and will not in 
the future. The lab audit program includes visits to 
laboratories to inspect their procedures, facilities and 
staff qualifications, and about sixty audits per year of 
labs and/or individual pesticide studies to see if the 
reported results are supported by the "raw" laboratory 
records and data. In the past six years, we have found 
the large majority of laboratories to be in compliance 
with current standards, and producing scientifically valid 
studies. An important effect of the IBT case has been to 
make the testing community, the industries which use their 
services, and government regulators keenly aware of the 
need to maintain high standards of quality control over 
health effects testing.
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EPA ASSESSMENT OF THE 801 MAJOR IBT TESTS

SUPPLEMENTAL
VALID,

PENDING REVIEW

m
soKW tii

ms?, l?; i

lil•r •»';

s
INVALID

REPLACEMENT UNDER DISCUSSION

TYPE OF TEST NO LONGER REQUIRED
TEST REPLACED 
OR IN PROGRESS ;kj'jmm

mmM
NO RESPONSE

■i

NEGATIVE
RESPONSE

NO RESPONSE:
BUT REGISTRATION 
CANCELLED, PRODUCT 
DISCONTINUED. NO 
PRODUCT REGISTERED 
IN U.S.. OR NO CURRENT 
PRODUCTIONSllli•l.

;:!!«ltS
STUDIES WITH NO AND • 
NEGATIVE RESPONSES 
REQUIRING REGULATORY 
ACTION

NEGATIVE RESPONSE: 
BUT REGISTRATION 
CANCELLED. PRODUCT 
DISCONTINUED. NO 
PRODUCT REGISTERED 
IN U.S., OR NO CURRENT 
PRODUCTION

^•INVALID IBT STUDIES 
ON PESTICIDES WHICH 
ALSO HAVE NON-IBT 
STUDIES .

INVALID IBT STUDIES 
PROVIDING SOLE 
SUPPORT FOR 
REGISTRATION
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EPA ASSESSMENT OF EFFECT OF IBT DATA 

ON 65 LARGEST USE PESTICIDES*

PESTICIDES 
WITH NO IBT DATA

PESTICIDES WITH 
SOME IBT DATA

TWO PESTICIDES WITH 
SOME IBT DATA BUT 
WITH NO PREVIOUS 
REGULATORY ACTION

IBT PESTICIDES 
THAT WERE THE 
SUBJECT OF RPAR, 
DATA CALL IN, OR 
REGISTRATION STD.

*25 INSECTICIDES ACCOUNTING FOR 85% OF POUNDAGE USED,
32 HERBICIDES ACCOUNTING FOR 82% OF POUNDAGE USED, 
AND 8 FUNGICIDES ACCOUNTING FOR 71% OF POUNDAGE USED, 
IN 1980.

6
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SUMMARY STATISTICS: 1ST

TOTALS

38 COMPANIES 
140 -.CHEMICALS 
801 STUDIES

STUDY VALIDATION STATUS

131 16% VAUD 
44 6% SUPPLEMENTAL
32 4% PENDING

594 74% INVALID
801 100%

INVAUD STUDY REPLACEMENT STATUS

212 36% STUDY REPLACED OR IN PROGRESS 
38 6% REPLACEMENT UNDER DISCUSSION
45 8% STUDY NO LONGER REQUIRED

116 20% NEGATIVE RESPONSE BUT PRODUCTS ARE CANCELLED, 
DISCONTINUED, NOT REGISTERED IN THE U.S., OR HAVE 
NO PRODUCTION.

24 4% NO RESPONSE BUT PRODUCTS ARE CANCELLED, DISCONTINUEC
NOT REGISTERED IN THE U.S., OR HAVE NO PRODUCTION;

86 14% NEGATIVE RESPONSE AND INVAUD 

73 12% NO RESPONSE AND INVAUD
594 100%

IBT STUDIES PROVIDING SOLE SUPPORT FOR REGISTRATION

17 3% IBT STUDIES PROVIDE SOLE SUPPORT FOR REGISTRATION
1% CHRONIC STUDIES GENERATED BY REGISTRATION STANDARD—6

11 2%
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ADDITIONAL BACKGROUND ON THE IBT REVIEW PROGRAM

J
In 1976, during a routine lab inspection of one of IBT's 

facilities, FDA discoverd deficiencies in the manner in which 
studies were being conducted and discrepancies between those 
studies and their raw data, 
on registration actions involving data developed at IBT as a 
result of this information.

In 1977, EPA placed a moratorium

In the same year, EPA notified 
registrants that they were required to audit the raw data 
and validate both those IBT studies which were pivotal to the 
data base of pesticides already registered and all those 
which were supporting new registration actions.

In 1978 a joint EPA/FDA audit of IBT's two other 
facilities uncovered problems similar to those discovered 
during the initial audit. In March of that year EPA required 
registrants to submit to EPA the raw data for the IBT studies 
so that a review of registrant audits could be conducted.

EPA referred this case to the Department of Justice for 
investigation in April 1978. At approximately the same time, 
the U.S. and Canada' were negotiating an agreement to share 
the task of spot checking registrants' audits of IBT studies. 
Through these checks, however, it became apparent that 
registrants' audits routinely overlooked some areas of concern. 
As a result, Canada and the U.S. agreed to review each audit 
and study.

Mutual agreement was reached as to which studies would
It was also decided that eachbe reviewed by each country, 

country would accept the other's determination as to validity. 
However, due to differences in data requirements, each country 
would independently evaluate whether studies met their 
regulatory requirements, and determine the need for replacement 
studies.

8
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After two years experience of the review program 
a decision was made to reconsider past policies regarding 
IBT data.
result of this analysis was sent to registrants in July 1980. 
The decisions were: 
actions was lifted unless a valid IBT study was essential to 
the approval of a specific action, 2) that registrants would 
be required to fill data gaps resulting from invalid IBT 
studies, 3) minor data gaps would be considered through 
normal registration channels, 4) if the entire data base was 
invalid, EPA would consider cancellation action, and 5) if 
previously unreported adverse effects were discovered, the 
study would have to be replaced, and in addition the Agency 
would consider initiating either an intensive risk/benefit 
review, or formal hearings on a chemical's registration 
status.

A policy statement reflecting decisions made as a

1) that the moratorium on registration

The IBT Review Program consisted of validation review, 
evaluation review, and data gap review. Validation review 
was designed to determine whether the information in the 
final report was supported by the raw data. Evaluation of 
whether a study met Agency guidelines for studies used to 
support registration, was performed on studies determined 
to be valid or at least reliable enough to supplement other 
valid data. Data gap review was a search through a chemical's 
entire data base to determine which invalid studies needed 
to be replaced.

Because our experience with data gap review proved it 
to be extremely time consuming, options for completing the 
IBT program more expeditiously were considered. As a result, 
several policy changes were adopted and conveyed to registrants 
in a letter in April 1982 which stated: 1) that acute IBT 
studies would^no longer be reviewed through the IBT program. 
Instead, theywould be reviewed through normal registration 
channels; 2) that studies which were considered invalid 
because the registrant initially chose not to audit them, 
would not be reviewed by the Agency and our presumption would 
be that they had to be replaced; 3) that EPA would no longer 
perform a data gap review of a chemical's data base to 
determine if other studies existed to replace the IBT studies, 
instead we would assume that replacement was necessary unless 
the registrant could convince us otherwise; and 4) that EPA 
would not review an IBT study if the registrant identified a 
replacement and agreed to have the IBT study considered 
invalid.

The review stage of the IBT program is essentially 
complete. The remainder of the program consists of obtaining 
replacement studies and tracking commitments to repl.ace 
studies.

9
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EXHIBIT A

THE DATA BASE FOR INDUSTRIAL BIO-TEST CHEMICALS
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Exhibit A quantitatively presents the data base of the 
chemical compounds for which studies were conducted by 
Industrial Bio-Test Laboratories. The IBT studies are 
designated by the letter 0. Studies in the EPA data base 
done by labs other than IBT are designated by the letter
X.

The studies are arrayed across six categories of chronic 
effects. These chronic effects are: oncogenicity, terato
genicity, mutagenicity, reproductive effects, neurotoxicity, 
and other chronic effects.

Some of the chemicals in this exhibit appear to have no 
IBT studies because the studies conducted for these chemicals 
by IBT were all in the acute categories. The chemical names 
used are those that were listed in the IBT records. There 
is no designation of the validity or invalidity of the IBT 
studies presented. Specific information of thiss nature is 
in Exhibit B.

Exhibit A also notes any ongoing regulatory activity 
that will generate chronic data ror these chemicals.
The types of regulatory activity that cause the generation 
of data are: the registration standard program, the data 
call in program, the rebuttable presumption against 
registration program, and any special action employing 
the 3c2b provision of the Federal Insecticide, Fungicide, 
Rodenticide Act. There are approximately 2830 chronic 
studies indicated in this data base.
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTmTIVH PRESENTATION OF STUMES SUBMITTED TO EM BY IBT AND OTHER LABORATORIES.
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00

Avadex Registration StandardXXXX XXXXX 0 0 X
0 0 00

Avenge Data Call InXXX X X XX XXX

Azodrin Data Call InX XXXXXX XXXX XXXXXXX XXX
f

Bacillus.thurin Data Call In\ X XXXXX

V
l

0 - IBT
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rilFMTCAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES*.
A QUANTITATIVE~PHHSENTATIUN PK~STUDIES SObMITTED TO EPA BY IBT AND OTHER LABORATORIES.
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. Data Call In*'XXBarban X i
000

XBardike

XX XX XXXXXBaygon X XXXXXXXXX
XXXXXX

XXX
0

Registration Standard0Bifenox 0 00 0000v

0Binapacryl 0 00000 Not registered in U.S.A.

Data Call InBladex X XX XXX
I 00I

XX X XXX XXXXXXXBolero

(thiobencarb)

X XX
00 00 0 00 0000

XBrodifacoum
(Talon)

!

XXXXXBusan 74
I

00 Data Call In
Mot registered in U.S.A.

X X XBux t

0 0

'X - TBT
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUA'NTITATTVE~PRESI-NTATIOn tiF STUDIES SUBMITTED TO EPA BYTBT AND OTHER LABORATORIES. .
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u D REGULATORY ACTIVITY TO 

GENERATE CHRONIC DATAX w H H 
O WgCHEMICALS o H , J

f Captan XXXXX XXXXXXX
Q00000

xxxxxxxxx XXX XXXI

00 ooo 00

Carbaryl XXXXXXX XXXX XXXX xxxxxx cxxxxxxxxx
CXXXXXXX 0

XXXX RPAR. 3c 2b
!

! Carbofuran XXXXX XXXX X XXX cxxx XXXX Data Call In
00 0 00 00000 )0000 000

CGA-12223 0 XXX XX XX c 000 :
Not marketed in U.S.0 )0

Chipco-RP260l9 X XX XXX XXXX X !
!

Chlorobenzilate X X XXXXXXXX RPAR Data Call Ini
■

Chloropropham XXXX XXX XX X ( XX Data Call In t
00 ) 0

Chlorothalionil XXX XX xxxxxxxxx XXXX XXXXXX Data Call In

Chloropyrifos X XX XXX X=30 XXXX Data Call In(

Chloropropylate X X Data Call In
Discontinued PrndnrtA

▼ v* •**
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
TnjUANTTTATIVE~PRESI!NTAT1 UN OP STUDIES SUBMITTED TO fePA BY IBT AND OTHER LABORATORIES. .
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Dimethoate

9
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xxxxxxxxXXX' Ciodrin
!
I

i
Data Call In-suspended0000Cobex 00
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i f

Registration StandardX°20 XXXXXXX XCoral
00 0;

XXXXXX XXXXX XX xxxxxxxCuracron
(Profenofos)

XX
00 0 00

Discontinued ProductXXCycle
0000

;x xCycocel X
f

i

Data Call In 
Discontinued Product-

Cyprazine i0
!

s
i

xxxxxxxxx
XXXXXX

Dasanit X 0 X XX Data Call In
0

\xxxx XXXXXDCPA
0

4

0 - IBT
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTITATIVH~PKEgENTAT10N OT STUDIES^UBMITTED to EPA BY IHT AND OTHER LABORATORIES. .
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XXXXXX
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I

IDiazinon XXX xxxxx XXXXXX Xa36XXX XXXXXX • Data Call In !
!

0 i i

Dicamba 0 XXXXX X XXX XXXX Data Call In
0 000 0 i

Dichlobenil XX Data Call In
00

Difolatan X 00000000 XX XXXX Data Call In
000

Dinoseb X X X XX
0

;Diquat IX XXX XXX X XXXX
00 0

Disyston X XX XX X»19 iI 0 0 0 Data Call In

xxxxxtfDowco 233 XX XXXX XXX 0

0 „ TRT
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTITATIVE PRESENTATION OK SYUbt Eg "SUBMITTED TO fe'PXbY IBT AND OTHER LABORATORIES.
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Dowco 290 X X X 0 t
i

Drepanon 0 0 0000
Not Registered

Embark X X X X XX

•Endothall XXX XXXXXX XXXXXXXX XX XXXX
0

EPN XX X X X=30
0000

RPAR

Ethiolate 00 00
Discontinued Product

Ethion 0 X XX 0 XXXXXXXXX Data Call In
0 0 00 i

Fenvalerate XX XXXX XXXXXXXXX)XXXXXXXXX) X»24 X-23 Data Call In
X( I*

Fenitrothion X X XX XX X*20 XXX .

Fluroridamid X

V

n — ▼



Benbrook_006162

CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QuMTITATIVg~PRjrSENTATlUN UF STUDIES SUBMITTED tO fePA BY~TBT AND OTHER LABORATORIES.
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XXXXXXXX X
!XX 0

Hinosan X 0 XX
l !

Irgasan 00 X XXXXXXXX
XXXX
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0 . 000

l

0 - IBT . i
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A'qUANTITATIVHTTtESENTATION OF STUDIES SUBMITTED TO EPA BY ITT AND OTHER LABORATORIES. •
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!
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X XXX XXXXXXXX 
XXXX 00

xxxxxxx
Medurol 0 0

Meta-Systox R X 0 X XXXXXXXX XX
0 XXX 00 \

0 « tot
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A 0UANTITATIV1B "PRE5ENTAT1UN OF STUDIES SUBMITTED TO EpA By TBT AND OTHER LABORATORIES»
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0 0
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0 - IBT
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A OUANTITATKVB PRESENTATION OF STUDIES SUBMITTED TO EpA" BY IBT AND OTHER LABORATORIES. .
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTITATIVE PRESENTATION W STUDIES SUBMITTED TO fePA BY IBT AND OTHER LABORATORIES. .
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTITXTIVH PRESENTATION OF STUDIES SUBMITTED TO fepA BY IBT AND OTHER LABORATORIES. .
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANTrTATIVB~PRE5ENTATlUN W StUDttiS "SUBMITTED TO~gP"A 6Y IBT AND OTHER LABORATORIES.
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A OUANTITATIVETRESENTATION UP STUDIES SUBMITTED Yo fePA BY IBT AND OTHER LABORATORIES.
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES: ■
A QUANTITATIVE"PRESENTATION OF STUDIES SUBMITTED TO fepA BY IBT AND OTHER LABORATORIES. .
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CHEMICAL COMPOUNDS TESTED BY INDUSTRIAL BIO-TEST LABORATORIES:
A QUANT I TAT IVH PRESENTATION OK STUbttiS SUBMITTED TO EPiTBY IBT AND OTHER LABORATORIES. .
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EXHIBIT B

IBT TRACKING SYSTEM REPORT
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IBT TRACKING SYSTEM REPORT

CODE DEFINITIONS

VALIDATE: a review designed to’ determine if the information 
in the final report was supported by the raw data 
from the study.

Invalid. The information in the final report was not supported 
by the raw data from the study.

P - Pending.- The study is still under validation review.
S - Supplemental. Portions of the study are valid and can be used 

independently of the remainder of the study.
Valid. The information in the final report is supported by 
the raw data from the study.

I

.)

V

EVALUATE: a review designed to determine if a study meets Agency 
guidelines for studies to be used in support of 
pesticide registration.

C, CM - Core minimum. The study meets the regulatory data 
requirements to support pesticide registration.

S, CS - Core supplemental, the study is useful to supplement other 
studies.

I, Cl - Core invalid. The study does not meet the regulatory data 
requirements to support registration.

- Pending. The study is still under evaluation review.
- Not applicable. The study was not given an evaluation status 

if the validation process determined it to be invalid.

P
NA

REPLACE: the column indicating the replacement status of the study.

- Study replaced or in progressReplaced
Discussion - Replacement study under discussion 
Not Req 
No Resp 
Neg Resp

- Study no longer required
- No response from registrant
- Negative response from registrant
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IBT TRACKIMS SYSTEM REPORT

SPECIES VALIDATE EVALUATE REPLACECOMPANY ROUTE TYPEIBT.NUN CHEMICAL

TERATOLOGY RAT
CHRONIC • • RAT
CHRONIC 
REPRODUCTION RAT

I NA REPLACEDB-1708 ALAR 
B-4715 
C-4716 
P-470?
2945
601-4274 ANTQR
611-8169 ANTOR
622-0466 ANTOR
622-3059 ANTOR
622-8166 ANTOR
8560-10525' ANTOR
8580-08351 ANTOR
8560-8350 ANTOR
622-6769 ATRAZINE
8530-8906 ATRAZINE

AVADEX 
AVADEX 
AVADEX 
AVADEX 

622-5250 AVADEX
622- 5252 AVADEX
623- 6841 AVADEX
651-5254 AVADEX
8530-9030 AVADEX
8580-10580 AVADEX
8532-10762 AVADEX
8580-10813 AVADEX
8580-911? AVADEX

AVADEX
AVADEX

B-2793 BACILLUS THURING
BARBAN 
BARBAN 
BARBAN 
BARBAN 
BAYGON 
BENZADOX 
BENZADOX 
BENZADOX 
BIFENOX 
BIFENOX 

B-2156 BIFENOX
C-1475 BIFENOX

BIFENOX 
J-1548 BIFENOX

BIFENOX 
BIFENOX 

621-5533 BIFENOX
623-6793 BIFENOX
8530-8513 BIFENOX
8580-9571 BIFENOX

BINAPACRYL 
BINAPACRYL 
BINAPACRYL 
BINAPACRYL

UNIROYAL
CIBA 8EI6Y ORAL 
CIBA GEIGY ORAL 
CIBA GEIGY .
CIBA GEIGY DERMAL

DERMAL SUBACUTE 
SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC 
CHRONIC

I DISCUSSION
DISCUSSION

AMETRYN
AMETRYN
AMETRYN
AMETRYN

NA
DOG I NA

I NA DISCUSSION 
NA NOT REQ

NO RESP 
REPLACED 
NO RESP 

NA REPLACED
NO RESP 
NO RESP 

NA NO RESP
NA NO RESP

REPLACED. . 
NO RESP

RAT/RABBIT
RABBIT

I
BFC V

DOGBFC ORAL V P
RAT PBFC ORAL
RAT IBFC ORAL
RAT VBFC ORAL
RAT VBFC ORAL
MOUSE VBFC ORAL
RAT IBFC ORAL
RAT SCIBA GEIGY ORAL 

CIBA GEIGY ORAL
CHRONIC
CHRONIC MICE S

DISCUSSION
DISCUSSION

SUBCHRONIC DOG
SUBCHRONIC 
SUBCHRONIC DOG
SUBCHRONIC RAT
CHRONIC 
MUTAGENICITY MOUSE
REPRODUCTION RAT
TERATOLOGY 
CHOLINESTERASE RAT
CHRONIC

I NAMONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
SANDOZ
VELSICOL
VELSICOL
vasicoL
vasicoL
CHEMAGRO

ORAL59-13
RAT I NAORAL59-13A

59-13B
59-13C

NA DISCUSSION 
NA DISCUSSION
NA DISCUSSION

DISCUSSION 
NO RESP 

NA DISCUSSION
NO RESP 

NA NO RESP
NO RESP 
NO RESP 
NO RESP 

NA REPLACED
NA NEG RESP
NA REPLACED
NA REPLACED
NA REPLACED
NA -REPLACED 
NA REPLACED
NA NEG RESP
NA NO RESP
NA NO RESP
NA NO RESP
NA NEG RESP

NO RESP 
NO RESP 
NO RESP 

NA NEG RESP
NA NEG RESP
NA NEG RESP

NO RESP 
NA . NEG RESP

NO RESP 
NO RESP 

NA NO RESP
NA NEG RESP
NA,. . NEG RESP 
NA NEG RESP
NA NEG RESP

IORAL
IORAL

RAT IORAL
NAI
PV

IRABBIT
V

DOG PORAL
MOUSE PORAL

PHEN VNEURO
NEURO PHEN V

RAT IORAL
DOG IORAL
RAT VSUBACUTE

CHRONIC
CHRONIC
CHRONIC

ORAL
RAT IORALB-585
DOG IORALC-721
RAT IORAL1017
RAT IORAL563
MOUSE IMUTAGENICITY 

DERMAL SUBACUTE 
SUBACUTE 
SUBCHRONIC 

DERMAL SUBACUTE
SUBCHRONIC 
TERATOLOGY 
SUBCHRONIC 
MUTAGENICITY 
CATARACTEGEN 
CATARACTEGEN 
CHRONIC 
CHRONIC 
REPRODUCTION 

DERMAL SUBACUTE
SUBACUTE 
CHRONIC 
SUBCHRONIC 
SUBCHRONIC 

PERCUTAN SUBACUTE

E-8917
A-5372
B-4381
C-4282
A-1884
B-1474

RABBIT IGULF
RAT IORALGULF
DOG IORALGULF
RABBIT IMOBIL

PRAT VORALMOBIL
PRAT VMOBIL

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

PDOS VORAL
MOUSE IE-2155
HEN I
HEN IJ-782

621-5532 DOG PVORAL
RAT IORAL
RAT V
RABBIT V P
QUAIL IORAL
CAT PORALFMC

PRATFMC ORAL
DOG PFMC ORAL
RABBIT PFMC
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VALIDATE EVALUATE . REPLACEIBT.MJM SPECIESCHEMICAL ROUTE TYPECOMPANY

BINAPACRYL 
BINAPACKYL 
BINAPACRYL 
IINAPACRYL 
BINAPACRYL 
BLADEX

B-2210-
B-2705
C-1424

FMC NEB REEF 
NEB RES? 
NEB RES? 
NEB RESP 
NEB RES? 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NEB RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NEB RESP 
REPLACED 
NEB RESP 
NEB RESP 
NEB RESP 
NO RESP 
NEB RES? 
NEB RESP 
REPLACED 
NO RESP 
NOT REQ 
NOT REQ 
NO RESP 
NEB RESP 
NEE RESP 
NEB RESP 
NEB RESP 
NEB RESP 
NEB RESP 
NEG RESP 
NEB RESP

RAT I NACHRONIC 
REPRODUCTION RAT
CATARACTEBEN HEN
CHRONIC

ORAL
FMC NAI
FMC I NA

C-2209 FMC I NADOBORAL
FMC0PP1 ORAL DOB I NA
SHELLJ-238 TERATOLOGY 

. TERATOLOGY 
ORAL SUBACUTE
ORAL SUBACUTE
DERMAL SUBACUTE
ORAL CHRONIC
ORAL CHRONIC

REPRODUCTION 
TERATOLOGY 
MUTAGENICITY 

ORAL CHRONIC
ORAL CHRONIC

TERATOLOGY
MUTAGENICin

RABBIT
RABBIT

I NA
SHELL8530-11112 BLADEX 

B-353 
C-610 
401-5223 
421-2095
421- 4452
422- 2440

I NA
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON

BROMOPHENOXIM CIBA GEIGY
BROMOPROPYLATE CIBA GEI6Y
BROMOPROPYLATE CIBA GEIGY
BROMOPROPYLATE CIBA GEIGY
BROMOPROPYLATE CIBA GEIGY

8531-9994 BROMOPROPYLATE CIBA GEIGY
B-7120 
C-7121 
411-03344

RATBOLERO 
BOLERO 
BOLERO 
BOLERO 
BOLERO 
BOLERO 

422-2440 BOLERO
422-5225 BOLERO
451-2094 BOLERO
451-5143 BOLERO
451-5245 BOLERO
8533-10024 BOLERO
451-7433 BOLERO
3580-10025 BOLERO
C-4581 
B-5433

I NA
DOG . 
RABBIT

I NA
I NA

.RAT I NA .
RAT I NA
RAT I NA
RAT I NA
MOUSE I NA
DOG I NA
DOG I . NA
RABBIT 
MOUSE 
HEN .

I NA
I NA
V , V

HEN(EURO S S
ORAL SUBCHRONIC
ORAL CHRONIC
ORAL CHRONIC

REPRODUCTION 
CARCINOGENICITY MOUSE 
CHOLINESTERASE DOG

ORAL SUBCHRONIC
ORAL SUBCHRONIC
ORAL SUBACUTE
ORAL SUBACUTE
DERMAL SUBCHRONIC
DERMAL SUBACUTE
DERMAL SUBACUTE
ORAL SUBCHRONIC
ORAL SUBCHRONIC

CHOLINESTERASE RAT 
REPRODUCTION 

ORAL SUBCHRONIC
DEMYELINATION HEN
TERATOLOGY 
TERATOLOGY 
REPRODUCTION 

ORAL CHRONIC
CARCINOGENIC 

" TERATOLOGY
TERATOLOGY 
PROGENY 
TERATOLOGY 
TERATOLOGY 
MUTAGENICITY 
REPRODUCTN 
TERATOLOGY 
DOMINANT LETHAL MOUSE
DOMINANT LETHAL HOUSE
CHOLINESTERASE RAT

DOG I NA
RAT P
RAT I422-5433 NA
RAT P|&22-4724

S S422-4724
I NA

RAT. IBUCKMAN
BUCKMAN

NABUSAN 74 
BUSAN 74 
BUT AM 

422-03343 BUTAM 
A-8995 BUTYLTIN OXIDE
A-3884 
A-4407
B-3422 BUX
B-3453 BUX
B-4130 
B-4339 
C-3455 
J-4330
J-5534 BUX
J-5843 BUX
B-2804 
B-9247 
B-9271

DOG V
DOGGULF I NA

GULF RAT I NA
RABBIT
RABBIT
RABBIT

I NA
BUX CHEVRON

CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
AHER/ SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEO/CHEVRON 
CHEVRON 
CHEVRON
AMER SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEED/CHEVRON 
AMER SEED/CAPTAN 
AMER SEED/CHEVRON 

• MONSANTO

I NA
BUX I NA

DOG I N
RAT I NA

BUX I NA
RATBUX I NA
DOGBUX I NA

I NABUX
RAT I NA

NEG RESPRABBIT I NA
RAT REPLACEDI NACAPTAN 

CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN 
CAPTAN

422- 5998 CAPTAN
423- 5998 CAPTAN
8530-9030 CARBARYL

RAT REPLACED
REPLACED

I NA
MOUSE
RABBIT
RABBIT

I NA
J-139 orr.i

fVLr LWLC.UT NA
J-5420
J-5438
P-5397
P-5393
P-5570

|HCRF-139
*21-5519

I NA NO RESP 
NO RESP 
NO RESP 
REPLACED 
REPLACED 
NOT REQ 
NO RESP 
NO RESP 
NO RESP 
NO RESP'

DOG I NA
RAT I NA
RABBT/HAHSTR
HOUSE
CHICKEN
MONKEY

I NA
I NA
I NA
I NA
I NA
I NA
V P
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VALIDATE EVALUATE REPLACESPECIESTYPEROUTECOMPANYCHEMICALIBTJWM

CARBOFUKAN
CARSQFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN

FMCA-709? 
A-972 
B-1590 
B-1591 
>3113 
B-3437 
B-3638 

• B-400A 
B-4443

B-973
C-3626

ORAL SUBACUTE 
CHOLINESTERASE 
SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC 
REPRODUCTION RAT
CARCINOGENICITY MOUSE
CHOLINESTERASE RAT
SUBACUTE
CHOLINESTERASE RAT
CHRONIC

RABBIT 
RAT .

I NA NOT REG
NA REPLACED
NA REPLACED
NA NOT REQ
NA REPLACED

• NA REPLACED
NA REPLACED
NA REPLACED
NA REPLACED
_NA REPL^:?

NA replace:
NA REPLACED

NA REPLACED
Cl REPLACED
Cl REPLACED
NA REPLACED

NO RESP 
NA REPLACED
NA REPLACED
NA REPLACED
NA REPLACED
NA ■ NOT REQ 
NA NOT REQ
NA REPLACED

NO RESP 
S NOT REQ

NO RESP 
REPLACED 
NO RESP 

S NO RESP
NEG RESP 
NEG RESP 

NA NEG RESP
NA NEG RESP

NEG RESP 
NES RESP 

NA ■ NO RESP 
REPLACED 
NO RESP 
NO RESP 
NEG RESP 
DISCUSSION 
NEG RESP 
REPLACED 
NO RESP 
REPLACED 

. NA REPLACED
REPLACED 
NEG RESP 
NEG RESP 

NA REPLACED
NA DISCUSSION
NA DISCUSSION
CM REPLACED
NA NO RESP .
CM REPLACED

'replaced

FMC -I
FMC ORAL RAT I
FMC ORAL RAT I
FMC ORAL RAT I
FMC ORAL RAT I
FMC I
FMC I
FMC I
-FMC ORAL .£61- I
FMC I
FMC ORAL DOG I

FMC CHOLINESTERASE DOG
MUTAGENICITY RAT
MUTAGENICITY MOUSE
TERATOLOGY 
REPRODUCTION DOG

INHALATION SUBACUTE
REPRODUCTION RAT
REPRODUCTION RAT
REPRODUCTION RAT

PERCUTAN SUBACUTE 
NEURO

ICARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CARBOFURAN
CGA-12223
CGA-12223
CGA-12223
CGA-12223
CGA-12223
CGA-12223
CGA-12223

C-4442
E-401A
E-401B
J-5145
J-6296
N-51B3
P-43S7
P-4802
P-6215

FMC V
FMC V
FMC RABBIT I
FMC V P
FMC GUINEA PIG I
FMC I
FMC I
FMC I
FMC RABBIT3891 I
FMC KENJ-5144 I
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 

CHLORBROHURON CIBA GEIGY
CHLORBROMURON CIBA GEIGY
CHLORBROHURON CIBA GEIGY
CHLORBROMURON CIBA GEIGY
CHLOROBENZILATE CIBA GEIGY
CHLOROBENZILATE CIBA GEIGY
CHLOROPICRIN 
CHLOROPROPHAH PPG
CHLOROPROPHAM PPG
CHLOROPROPHAH PPG
CHLOROPROPYLATE CIBA GEIGY 
CHLOROTHALGNIL DIAMOND SHEli 

US BORAX 
US BORAX 
US BORAX 
US BORAX 
US BORAX 
US BORAX 
US BORAX 
US BORAX 
CHEMAGRO 
CHEMAGRO 
CHEMAGRO 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

SUBCHRONIC 
REPRODUCTION RAT
CHOLINESTERASE DOG
CARCINOGENIC . MOUSE

RATORAL622-5121A I
623-07922
8531- 09995
8532- 07921 
611-5122A 
8532-10607 
8580-10767 
C-6785

I
V
P

DOGORAL S ’ S
ORAL RAT P
NEURO HEN S

HETHEHOGLOBIN CAT I NA
A-5253 DERMAL RABBIT I NA
B-5242
C-5264
A-3512
A-4646

ORAL RAT I
ORAL DOG I
DERMAL
DERMAL

RABBIT
RABBIT

I NA
I NA

SUBACUTE
REPRODUCTION RAT
REPRODUCTION RAT
CHRONIC 
CHRONIC 

INHALATION SUBACUTE

90104 ORAL RAT I
P-5821
623-05515
651-05514
C-4645
643-3477
8-8829
B-9341

. I NA
P

MOUSEORAL P
DOGORAL I NA
RAT NAI

. SUBCHRONIC 
CARCINOGENIC RAT 
MUTAGENICITY 
TERATOLOGY 
CATEROGEN . CHICKEN 
CARCINOGEN

RATCOBEX ORAL NAI
COBEX I NA

MOUSE
RABBIT

E-339 COBEX V
COBEXJ-8994 I UAnn
COBEX
COBEX
COBEX

J-9081 I
J-9402
A-1062
C-8830

DERMAL
DERMAL

MOUSE
RABBIT

I NA
TOX - I NA

COBEX ORAL DOG I NA
J-105 CORAL DEHYELINIATION HEN

REPRODUCTION HEN
REPRODUCTION HEN
SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC

I
J-2570 CORAL

CORAL
CURACRCN
CURACRON
CURACRON
CURACRON

I
17838 I
611-5122B
611-5922A
422-5121B
622-6895

DOSORAL V.
ORAL DOG V
ORAL RAT V

RATORAL I NA
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VALIDATE EVALUATE REPLACESPECIESTYPEROUTECOHPANYCHEMICAL1ST.MUM

MEG REEFSMOUSECARCINOGENICITY
REPRODUCTION
CHOLINESTER
CHOLINESTERASE

CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

CURACRON . 
CURACRON

622- 7923
623- 7924
8531-09996-1 CURACRON
3531-9996(A) CURACRON
8530-10426 
8580-11187 
C-3S95
611-03715 CYCLE
622-03594 CYCLE
622-03719 CYCLE
A-295 
B-304 
B-6277 
B-98S0

REPLACEDCMVRAT
REPLACED 
NO RESP 

CM NO RESP

PDOG
PDOG
VHENNEURO

NEURO
CURACRON
CURACRON
CYCLE

DISCUSSIONCSS .HEN
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
REPLACED 
NO RESP 
NO RESP , 
REPLACED 
REPLA'.'-D

NAIDOGORAL
NAIDOGORAL
NAIAT

I NARATORAL
NAIRABBITSUBACUTE

TERATOLOGY
SUBACUTE
CARCINOGENICITY
SUBCHRONIC
SUBACUTE
SUBACUTE

SUBACUTE
SUBACUTE

DERMALGULFCYPRAZINE
CYPRAZINE
CYPRAZINE
CYPRAZINE
CYPRAZINE.
CYPRAZINE
CYPRAZINE

VRATGULF
PRATORALGULF

NAIRATGULF
NA. IDOG.ORAL.5.UIFC-6193

NO RESP 
NO RESF

ClVDOGORALGULFC-9148
C-9S76 PDOGORALGULF

NO RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NO RESP 

. NO RESP 
NEG RESP 
NO RESP 
REPLACED 
DISCUSSION 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NOT REQ 
NOT REQ 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
NO RESP 
DISCUSSION 
DISCUSSION 
NEG RESP 
NO RESP 
NOT REQ 
NEG RESP 
NO RESP 
REPLACED 
NO RESP 
NEG RESP 
NOT REQ

PRATORALCYPRAZINE GULF
CYPROMID GULF
CYPR0M1D GULF
CYPROMID GULF
B-PHENOTHRIN 
D-PHENOTHRIN 
D-PHENOTHRIN 
D-PHENOTHRIN 
DANTOIN 
DASANIT 
DASANIT 
DC 5700 
DC 5700 
DC 5700 
DC 5700

M-1275
A-3010
B-3057
HCRF127
621-06998
651-07001
8533-07000
8580-06999
8537-9671
E-8918
J-9028
601-4030
8533-10126
8533-10127
F-1905

I NARABBITDERMAL
I NARATORAL
I NADOGORAL

NAIRATCHRONIC
TERATOLOGY
REPRODUCTION

ORAL
PRABBIT
VRAT

NAIMOUSEORAL
SSRABBIT

MOUSE
RABBIT
RABBIT

SUBCHRONIC
MUTAGENICITY
TERATOLOGY
SUBCHRONIC
TERATOLOGY
MUTAGENICITY

DERMALGLYCD
CHEMAGRO
CHEMAGRO
DOW/CORNING
DOU/CORNING
DOW/CORNING
DOU/CORNING
DIAMOND SHAMROCK
DIAMOND SHAMROCK

I NA
NAI

I NADERMAL
I NARAT
I NARAT
I NAHUMAN

REPRODUCTION HEN
SUBACUTE
REPRODUCTION RAT
SUBACUTE
CHOLINESTERASE RAT
SUBACUTE 
TERATOLOGY 
CHRONIC 
SUBCHRONIC 
SUBACUTE 
TERATOLOGY 
CHRONIC 
SUBACUTE 
CARCINOGENICITY 
MUTAGENICITY 
TERATOLOGY 
MUTAGENICITY 
MUTAGENICITY BACTERIA
REPRODUCTION HEN
CHRONIC.CARCIH MOUSE 
SUBACUTE

PATCH TEST
NAIDCPAJ-2369

I NARATINHALATIONDCPA663-3477
P-2476 I NABFCDELNAV

DESMEDIPHAM
DESHEDIPHAM
DESMEDIPHAM
DESMEDIPHAM
DESMEDIPHAM
DESMEDIPHAM
DESMEDIPHAM
DESMEDIPHAM
DIAQUAT
DIAZINOH
DIAZINOH
DICAMBA
DICAMBA
DICAMBA
DICAMBA
DICAMBA •
DICAMBA
DICHLOBENIL
DICHLOBENIL

NAIRABBITDERMALNORAMA-454
I NANORAMA-455

B-396
B-585
C-1441
J-397
N-459
650- 7187 
B-1349 
D-4321 
8580-9381 
E-9892 
J-9012 
623-7847 
633-7848/A
651- 3279 
8530-10130

I NARATORALHORAM
NORAM
NORAM
NORAM
NORAM
NORAM

NAIRAT
VDOGORAL
I NADOGORAL

CSSRATINHALATION
I NARABBIT
I NARATORAL
I NAHUMAN

MOUSE
MOUSE

CIBA GEIGY ORAL
NAICIBA GEIGY

vasicoL
VELSICOL
VELSICOL
VELSICOL
vasicoL
VELSICOL
CASORAN
CASORAN

I NA
NAIMOUSE

MOUSE NAI
NAI

I NA
P NAORAL

NA NO RESP 
NA . . REPLACED

IPERCUTAN
IRATORALB-2526
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CHEMICAL COMPANY ROUTE TYPEIBTJftJM SPECIES VALIDATE EVALUATE REPLACE

.M71 DISYSTON CHEMAGRO
DOUCO 233 DOU

DICHLOBENIL 
DICHLOBENIL 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 

. DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DIFOLATAN 
DINOSEB 
DIQUAT 
DIQUAT 
DIQUAT 
DIQUAT 
DIQUAT 
DISYSTON 
DISYSTON

NEUP.O HEN I NA REPLACED
REPLACED 

NA . REPLACED 
NA NO RESP

REPLACED 
NA REPLACED
NA REPLACED
NA NEG RESP
NA REPLACED

REPLACED 
REPLACED 

NA REPLACED
NA NEG RESP

621-6138 ORAL CHRONIC RAT S S
C-2S29 CASORAN

CASORAN
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
VERTAC CHEM
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEMAGRO
CHEMAGRO

ORAL DOG I
PERCUTAN SUBACUTE 
ORAL . - CHRONIC

I
B-1254
8-2804
B-5397

RAT I NA
REPRODUCTION RAT 
TERATOLOGY 
CHRONIC 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
REPRO i RESIDUE HEN 
TERATOLOGY 
CHRONIC 
REPRO l RESIDUE HEN

I
RAT I

C-1272 ORAL DOG I
J-139 RABBIT

RABBIT
RABBIT
RABBIT
HAMPSTER
MONKEY
MONKEY

I
J-3681
J-5061
J-5110
J-5758
M-5519
H-5519
651-6459
P-8692
B-1349
8530-9549
8580-8241

I NA
I NA
I
I
V NEG RESP
I NA NEG RESP

NA NEG RESP
NA NO RESP
NA REPLACED

NEG RESP 
NA REPLACED
NA REPLACED
NA NEG RESP'

I
RAT I

ORAL RAT I
P

DUCKREPRO I
8580-8242 REPRO QUAIL I
8580-9546
E-8920
J-9029

REPRO l RESIDUE HEN 
MUTAGENICITY MOUSE 
TERATOLOGY

V
I NA REPLACED

RABBIT I NA REPLACED

DOUDOUCO 290
DREPAMON
DREPAMON
DREPAMON
DREPAMON
DREPAMON
DREPAMON
EMBARK
ENDOTHALL
ENDOTHALL
ENDOTHALL
ENDOTHALL

623-3859
C-1441B
621- 1440
622- 01442 
651-7187 
B-1442 
C-1441A

REPRODUCTION
CHRONIC
CHRONIC
REPRODUCTION
TERATOLOGY

RAT I NA REPLACED
NO RESP 

NA NO RESP
NO RESP 

NA NO RESP
NO RESP 
NO RESP 
NO.RESP 

NA NO RESP
NA NO RESP

NEG RESP 
NEG RESP 
NO RESP 

CM NEG RESP
REPLACED 

NA REPLACED
NA NEG RESP

NO RESP 
NA ' NEG RESP 
NA NEG RESP
NA NEG RESP

NEG RESP 
REPLACED 
REPLACED 
REPLACED

MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON

ORAL DOG V
ORAL RAT I

RAT P
RABBIT I

2 RAT P
ORAL DOG V

3M611-7135 ORAL SUBCHRONIC
CHRONIC
SUBACUTE

DOG V
3H/PENUALT 
3H/PENUALT 
3M/PENUALT 
3M/PENUALT 
DUPONT 
NISSAN/VELSICOL NEURO 
NISSAN/VELSICOL NEURO 
NISSAN/VELSICOL NEURO

621-03115 
621-03463 
J-7734 
J-8532 
8580-10332 EPN 
8580-10430 EPN 
8580-10526 EPN 
8580-8633 EPN

ORAL RAT 1
ORAL RAT I

HEN V V
HEN V V

NEURO HEN V
HEN V
HEN S S
HEN I

GULF TERATOLOGYETHIOLATE
ETHIQLATE
ETHIOLATE
ETHIOLATE
ETHIOLATE
ETHIOLATE
ETHION
ETHION
ETHION

B-304 RAT I
GULF TERATOLOGYB-305 RAT V P
GULF ORAL SUBACUTE

SUBACUTE
CHOLINESTERASE
CHOLINESTERASE
SUBACUTE
TERATOLOGY
CHRONIC

B-9875
C-9876
P-2461

RAT I
GULF ORAL DOG I
GULF RAT I
GULFP-2463 RAT I NA
FMCA-9040

B-1056
8-8706

DERMAL RABBIT I NA
FMC RAT I NA
FMC ORAL RAT I NA
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CHEMICAL COMPANY ROUTEIBTJUM TYPE VALIDATE EVALUATE REPLACESPECIES

B-534?
C-5344

FORMETENATE HCL NORAM 
FORMETENATE HCL NORAM

CHOLINESTERASE RAT 
CHRONIC 
CHRONIC 
CHOLINESTERASE DOG
MUTAGENICITY MOUSE
CHOLINESTERASE 
SUBACUTE 

. REPRODUCTION RAT
CARCINOGENICITY MOUSE

I NA DISCUSSION
ORAL DOG I NA NOT REQ 

NOT REQ 
REPLACED 
REPLACED 
NO RESP 
NOT REQ 
REPLACED 
REPLACED 
REPLACED 
NO RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
REPLACED 
NEG RESP 
REPLACED 

NA REPLACED 
NEG RESP 
NEG RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NEG RES? 
NEG RESP 
REPLACED 

NA REPLACED 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION 
DISCUSSION

ETHION 
ETHION 
ETHION 
ETHION 
ETHION 
ETHION 

621-01058 ETHION
ETHION 
ETHION 
FENITROTHION 
FENITRQTHION 
FENITROTHION 

J-4052 FENITROTHION
FENITROTHION 
FENITROTHION 
FENITROTHION 
FENITROTHION 
FENITROTHION 
FENUALERATE 

' FENUALERATE 
FLUORIDIFEN 
FLUQRIDIFEN 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET 
FOLPET
FORMETENATE HCL 
FORMETENATE HCL 

B-5345 FORMETENATE HCL
C-5350 FORMETENATE HCL

FORMETENATE HCL 
FORMETENATE HCL 
FORMETENATE HCL 
FORMETENATE Ha 

P-5347 FORMETENATE Ha
FORMETENATE HCL 
FORMETENATE HCL 
FORMETENATE HCL 
FORMETENATE HCL 
FURLOE
GLUTARALDEHYDE

C-8705
C-975
E-1057A
F-8948
M-9041

FMC ORAL DOG V , P
FMC I NA
FMC V P
FMC HUMAN

MONKEY
V

FMC DERMAL I NA
2705 FMC I NA

FMC I NA
FMCJ-1059

J-5425
NEURO HEN I NA

FMC HEN V P
C-1667
C-9997
F-9999

- CHOLINESTERASE DOG 
SUBCHRONIC 
SUBCHRSCHQLINEST 
REPRODUCTION 
TERATOLOGY 
TERATOLOGY 
CHRONIC 
CHRONIC

I NA
ORAL DOG I NA
ORAL HUMAN 

DUCK/QUAIL 
RABBIT . 
RABBIT

I NA
V P

J-9995
J-9994
J-9998
421-7168
8580-9445
601-7889
1663-07419

I NA
V

ORAL DOG V
ORAL MONKEY I NA
NEURO HEN I NA

SHELL
SHELL
CIBA GEIGY
CIBA GEIGY
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
NORAM
CHEVRON
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM
NORAM

DERMAL
INHALATION

SUBACUTE
SUBACUTE

RABBIT I NA
RAT I

8-5241
C-5263
A-3681

ORAL RAT I NA
ORAL DOG I NA

TERATOLOGY
REPRODUCTION
CHRONIC
MUTAGENICITY
TERATOLOGY
TERATOLOGY
TERATOLOGY
TERATOLOGY
REPRODUCTION
CHRONIC
SUBACUTE
CHOLINESTERASE
CHRONIC
CHOLINESTERASE
CHOLINESTERASE
PLACENTAL TRANS
CHOLINESTERASE
TERATOLOGY
REPRODUCTION
MUTAGENICITY

RABBIT I NA
B-3566
C-7111
E-9099

RAT I NA
ORAL DOG I NA

MOUSE I NA
J-139 RABBIT.

RABBIT
MONKEY
HAMPSTER
RABBIT

I NA
J-5420
H-5519
P-5758
WCRF-152

I NA
I NA
I NA
I NA

710 ORAL RAT I
A-5344 
A-9144

DERMAL RABBIT I NA
RAT S S

ORAL RAT I NA
DOG I NA

D-6379
E-9145
1-7144
J-9141

DOG I NA
RAT I NA
HUMAN
RABBIT

I NA
T NA

RAT I HA
P-9140
E-5343

MOUSE
HUMAN

I DISCUSSIONNA
PATCH TEST
NEURO
DIETARY

I DISCUSSIONNA
J-5352
J-5354
P-5821
8533-9082

HEN I DISCUSSIONNA
PHES/DK7QUL I NA - DISCUSSION

NA NO RESP
NA DISCUSSION

PPG REPRODUCTION
TERATOLOGY

RAT I
3M RAT I
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COMPANY SPECIES VALIDATE EVALUATE REPLACEIBT.NUM CHEMICAL ROUTE TYPE

SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC 
REPRODUCTION 
CARCINOGENICITY MOUSE
SUBCHRONIC 
MUTAGENICITY 
CHRONIC 
TERATOLOGY 
SUBCHRONIC
CHOLINESTERASE RAT
MUTAGENICITY 
AMES TEST 
RECOMBINATION 
REPROIRESIDUE HEN
TERATOLOGY 
SUBCHRONIC 
MUTAGENICITY 
REPRODUCTION 
PILOT l CHRONIC RAT
TERATOLOGY 
CHRONIC

MONSANTO DERMAL
MONSANTO DERMAL
MONSANTO DERMAL
MONSANTO ORAL
MONSANTO ORAL
MONSANTO 
MONSANTO
MONSANTO ORAL
MONSANTO
MONSANTO . ORAL 
MONSANTO
MONSANTO ORAL
MONSANTO 
MONSANTO 
MONSANTO
MONSANTO ASSAY
MONSANTO 
MONSANTO .
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO FEEDING
MONSANTO
MONSANTO ORAL
MONSANTO DERMAL
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO NEURO
MONSANTO DERMAL
MONSANTO
MONSANTO ORAL
MONSANTO ORAL
MONSANTO 
MONSANTO
MONSANTO ORAL
MONSANTO ORAL
MONSANTO 
MONSANTO
MONSANTO NEURO

RABBIT
RABBIT
RABBIT

IGLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE
GLYPHOSATE

NA REPLACED
NA . REPLACED 
NA REPLACED

NO RESP 
NA REPLACED

REPLACED 
REPLACED 
NO RESP 

NA REPLACED
NO RESP 

NA REPLACED
NA NOT REQ
NA NOT REQ

NO RESP 
REPLACED 
REPLACED 
NO RESP 

NA REPLACED
NA REPLACED
NA NEG RESP
NA NO RESP

NEG RESP 
NA NEG RESP

NEG RESP 
REPLACED 
NED RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 

NA NO RESP
NA NEG RESP

NO RESP 
NA NEG RESP

NEG RESP 
NO RESP 
NO RESP 

NA NEG RESP
NA NEG RESP
NA NEG RESP

NO RESP 
NO RESP 
NO RESP 
REPLACED 
REPLACED 

NA REPLACED
NA REPLACED
M. . NJi RESP
NA NEG RESP
NA NO RESP

A-154?
A-2H4
A-2443A
B-1020
B-564
B-566
B-56?
C-1021
E-567

I
I

RAT V I
RAT I
RAT V I

I NA
DOG V I
MOUSE I

J-565 DOG IV-
RABBIT
RABBIT

IJ-543
401-5044 GLYPHOSATE
401-4527 GLYPHOSATE
423-7503 GLYPHOSATE
433-7507 GLYPHOSATE
433-7801 GLYPHOSATE
451-3917 GLYPHOSATE
£51-5275 GLYPHOSATE
443-4290 GLYPHOSATE
8533-3920 GLYPHOSATE
8533-8923 GLYPHOSATE
8540-8924 GLYPHOSATE
8580-8921 GLYPHOSATE
8580-8922 GLYPHOSATE
A-2448B 
E-1753 
J-3920
432-3894 GLYPHOSATE
451-3918 GLYPHOSATE
8530-9117 GLYPHOSATE
A-8424 
B-330 
B-8424 
B-9555 
B-9558 
B-9540 
C-8425 
C-9554 
E-9541 
J-9545 
8580-9114 GLYPHOSINE 
422-5557 GOOBRITE 3125
411-5554 GOODRITE 3125

. iI
I

RAT/MOUSE V
I NA
I NA
V

RABBIT I
INHALATION RAT I

MOUSE I
RAT I

P
RABBIT I
DOG P

GLYPHOSATE
GLYPHOSATE
GLYPHOSATE

RABBIT
QUAIL
SHINE
CATTLE

I NA
V V
V V
V V

HEN V V
HEN V

SUBCHRONIC 
SUBCHRONIC 
SUBACUTE 
CHRONIC 
CARCINOGENICITY MOUSE
REPRODUCTION RAT
SUBCHRONIC 
CHRONIC 
MUTAGENICITY MOUSE
TERATOLOGY

GLYPHOSINE
GLYPHOSINE
GLYF-HOSINE
GLYPHOSINE
GLYPHOSINE
GLYPHOSINE
GLYPHOSINE
GLYPHOSINE
GLYPHOSINE
GLYPHOSINE

RABBIT I
RAT I
RAT S S
RAT I

I NA
P

DOG S S
DOG I

I
RABBIT I
HEN S S

ORAL INUTERO EXPOSURE RAT V P
ORAL DOG V P
ORAL8540-8881 G0S3YPLURE SUBACUTE

SUBACUTE
SUBCHRONIC
SUBCHRONIC
flEPRODDCJUM
MUTAGENICITY
SUBACUTE

RAT S SUUNKLL
COHREL ORAL
UNIROYAL ORAL
UNIROYAL ORAL
laSJCDL 
MOBAY
CIBA 6EIGY DERMAL

8580-8883 60SSYPLURE
£11-3043 HARUABE
422-3070 HARUABE
>4511 HEPMyLREPQX

HINOSAN 
C-5414 IRGASAN

DOG S S
DOG V
RAT V
HEN J.
HOUSE424 I
DOG I
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CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY ORAL
CIBA GEIGY DERMAL
CIBA GEIGY ORAL
CIBA GEIGY DERMAL
CIBA GEIGY DERMAL
CIBA GEIGY ORAL
CIBA GEIGY ORAL
CIBA GEIGY DERMAL
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO

REPRODUCTION
REPRODUCTION
CHRONIC

>7112
P-7113

IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN
IRGASAN

- RABBIT I NA NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP . 
NO RESP 
REPLACED 
NEG RESP 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ 
NO RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NO RESP 
REPLACED 
NO RESP 
REPLACED 
NO RESP 
HOT REQ 
NO'RESP 
NOT REQ 
REPLACED 
NEG RESP 
NO RESP 
NEG RESP 
REPLACED 
REPLACED 
REPLACED 
NO RESP 
REPLACED 
REPLACED 
NO RESP 
NES RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP

RAT I NA
RAT I NA622-04047

IRABBIT NAA-S434
C-1425
J-4915
602-02220
622-04554
622-0527S
631-04784
A-6010
B-1182
B-4477
B-5987
C-1181
C-447S

DOG I NA
MOUSE I NA
MONKEY I NA

IRAT NA
IMICE NA

MONKEY
RABBIT

I NA
LASSO DERMAL SUBACUTE

SUBCHRONIC
SUBCHRONIC
SUBCHRONIC
CHRONIC
SUBCHRONIC
SUBCHRONIC
MUTAGENICITY
TERATOLOGY
CHRONIC
CARCINOGENICITY.
REPRODUCTION
MUTAGENICITY
MUTAGENICITY
MUTAGENICITY
MUTAGENICITY

I NA '
LASSO
LASSO
LASSO

MOUSEORAL I NA
ORAL RAT I NA
ORAL RAT I NA J
ORALLASSO DOG I NA

LASSO 
LASSO 
LASSO 
LASSO 

621-1180 LASSO
621- 1182' LASSO
622- 1185 LASSO
8533-8849 LASSO
8533-8850 LASSO
8533-8851 LASSO
8533-8852 LASSO

LASSO 
MACHETE 
MACHETE 
MACHETE 
MACHETE 
MACHETE 
MACHETE 
MACHETE 
MACHETE

621- 2310 MACHETE
622- 02313 MACHETE
633-8181 MACHETE
451-2315 MACHETE
8536-08181 MACHETE
8580-9731 MACHETE
611-4855 MALONOBEN
621- 8138 MALONOBEN
622- 4854 MALONOBEN
651-8137 MALONOBEN
T-1604 
E-8916 
>105 
>2570

ORAL DOG I NA
ORAL IC-5983 DOG NA

MOUSEE-1184 V Cl
RABBIT I NA>1183

ORAL RAT I NA
MOUSE I NA
RAT I NA
MOUSE V Cl?

MICRORGANISH I NA
RAT V Cl
MICRORGANISM I NA

663-6288
A-7679
A-7680
A-9966
8-3703
C-2312
C-8704
E-2314
621-02311

INHALATION
DERMAL
DERMAL
DERMAL

RAT V
SUBCHRONIC
SUBCHRONIC’
SUBCHRONIC
SUBACUTE
CHRONIC
SUBACUTE
MUTAGENICITY
CARCINOGENICITY
CHRONIC
REPRODUCTION
RECOMBINATION
TERATOLOGY -
REVERSE MUTATION
REPRO l RESIDUE
SUBACUTE
CARCINOGENICITY
SUBACUTE
CARCINOGENICITY

RABBIT
RABBIT
RABBIT

I NA
P
I NA

ORAL RAT I NA
ORAL DOG V CM
ORAL DOG S NA

MOUSE I NA
MOUSE I NA

ORAL RAT . I NA
RAT I NA
SALMONELLA
RABBIT
SALMONELLA

I NA
I . NA
I NA

HEN V NA
GULF ORAL DOG I NA
GULF RAT I NA .
GULF ORAL RAT I NA
GULF MOUSE I NA

MBP NEUROTOXICITY HOUSE I NA
MESUROL
MESUROL
MESUROL
MESUROL

CHEHAGRO 
CKEMAGRO 
CHEHAGRO 
CHEHAGRO 

META SYSTOX-R CHEHAGRO
META SYSTOX-R CHEHAGRO
META SYSTOX-R CHEHAGRO
META SYSTOX-R CHEHAGRO
METHAZOLE VELSICOL

MUTAGENICITY
DEMYLINIATION
REPRODUCTION

MOUSE I NA-
HEN I NA
HEN I NA

16063 NEURO IHEN NA
B-8965
C-3966
>9025
P-8915
B-7369

ORAL CHRONIC
CHRONIC
TERATOLOGY
MUTAGENICITY
SUBACUTE

IRAT NA
ORAL DOG V Cl

RABBIT
MOUSE.

I NA .
I NA

ORAL IRAT NA
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VELSICOL ORAL
VELSICQL 
VELSICOL 
VELSICOLvasm mi
VELSICOL
VELSICOL ORAL

C-7370
E-2097A
E-2097B

fSTHAZOLE 
METHAZOLE 
METHAZOLE 

622-02373 METHAZOLE 
8522-2239 MEMfiftE 
8532-3240 METHAZOLE 
8580-8238 (CTHAZOLE

SUBACUTE
MUTAGENICITY
MUTAGENICIH
MUTAGENICITY

GH?.0!i!G
REPRODUCTION
CHRONIC

DOG I NA NO RESP 
NO RESP 
NO RESP 
NO RESP
m m
REPLACED 
NEG RESP

MOUSE I NA
MOUSE I NA
MOUSE I NA
RAT P
RAT S NA
MOUSE I NA

NA REPLACED 
NO RESP 
NO RESP 
REPLACED 
REPLACED

RABBIT
RABBIT

ISUBACUTE 
SUBACUTE 
SUBACUTE 
TERATOLOGY. 
TERATOLOGY 

DERMAL SUBACUTE 
CHRONIC 
CHRONIC 
CHRONIC 
REPRODUCTION 

ORAL/DERML SUBACUTE 
DERMAL

METHOMYL DUPONT
METHOPRENE ZOECON
METHOPRENE ZOECON
METHOPRENE ZOECON
METHOPRENE ZOECON
METOBROMURON CIBA.GEIGY
METOBROMURON CIBA GEIGY
METOBROMURON CIBA GEIGY
METOBROMURON CIBA GEIGY
METOBROMURON CIBA GEIGY
METOBROMURON CIBA GEIGY
METOBROMURON CIBA GEIGY
METOLACHLOR CIBA GEIGY
METOLACHLOR CIBA GEIGY
METOLACHLOR CIBA GEIGY
MONITOR CHEVRON
MONITOR CHEVRON

CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEMAGRO 
CHEMAGRO
DIAMOND SHAMROCK DIETARY 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON

DERMAL
DERMAL

4180
I NAA-1992

B-1&45
B-1982
J-1983
A-3773
B-3972
C-2126
C-3749
P-3770
3768
A-3774
622-7925
622-7926

RAT I NAORAL
RAT I NA

JRABBIT
RABBIT

I NA
NEG RESPI NA

RAT I NA NEG RESP 
NO RESP 
NEG RESP 
NEG RESP 
NO RESP 
NEG RESP 
NO RESP 
REPLACED 
REPLACED 
NEG RESP 
REPLACED 
REPLACED 
REPLACED

ORAL
I NAORAL

DOG I NAORAL
RAT I NA
RAT ’ 1 NA

NARABBIT
CARCINOGENICITY MOUSE
CHRONIC
REPRODUCTION RAT

DERMAL SUBACUTE
CHOLINESTERASE RAT
CHRONIC
CHOLINESTERASE RAT
CHOLINESTERASE DOG
CHRONIC
CHOLINESTERASE DOG
MUTAGENICITY MOUSE
CHOLINESTERASE DOG
TERATOLOGY

INHALATION SUBACUTE
REPRODUCTION RAT

I
P

S •5RATORAL
Sc

/tteO

RABBIT I NA(A-6479
B-2442A
8-5485
B-6484
B-6485
C-5468
C-8128
E-9517
1-7081
J-9515
N-9514
P-6255
C-6484
J-64B0
J-9546
J-8908
P-8913
651-03393
B-2804
B-2948
B-3705
C-1012
C-1012
C-1240
C-1446

I NA
RAT I NAORALMONITOR

MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MORESTAN
MORESTAN

I NA
I NA REPLACED

DOG NA REPLACED
NA REPLACED

REPLACED 
REPLACED 
REPLACED 
NEG RESP 
REPLACED 

NA REPLACED
REPLACED 
REPLACED 
NEG RESP 
NEG RESP 

NA REPLACED
NA REPLACED

REPLACED 
NA REPLACED

REPLACED 
NEG RESP 
REPLACED 
NEG RESP 
NEG RESP 

NA ' REPLACED 
NEG RESP 
NO RESP 
REPLACED 
REPLACED

IORAL
I
I NA
I NA

RABBIT I NA;
RAT I NA

I NA
RAT IFEEDING

NAHEN INEURO
NAHEN INElffiO
SSPERMATOGENESIS DOG

MUTAGENICITY MOUSE
SUBACUTE
REPRODUCTION RAT
CHRONIC 
SUBCHRONIC 
SUBACUTE 
DEMYELINATION DOG
SUBACUTE 
CHRONIC 
SUBACUTE 
CHOLINESTERASE RAT
MUTAGENICITY MOUSE
NEUROTOX 
SUBACUTE 
SUBACUTE •

S
I NA

DUCK/QUAIL IMSMA
NALED
NALED
HALED
NALED
NALED
NALED
NALED
NALED
NALED
NALED
NALED
NALED
NALED

I
ORAL RAT I NA
ORAL RAT I
ORAL DOG NAI

I NA
ORAL DOG NAI

DOGORAL NAI
NAB-2203 ORAL - COU I

TD-2203
E-1022 NAI

CHICKEN NAI0PP3
RAT NAIORAL1010

1563 RAT NAIFEEDING
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8580-8991
945(2-62)
965(7-42)
B-1445
965(6-62)
B-9068
J-9024
P-8914
621-6001
421-6002
623-6212
651-6000
C-8793
4-8797
J-9400
C-1772

HALED CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON

TERATOLOGY
INHALATION SUBACUTE

PECUTANEOUS

RABBIT 
GUINEA PIG 
RABBIT

I NA NEG RESP 
NEG RESP . 
NEG RESP 
NEG RESP 
NEG RESP 
REPLACED 
REPLACED 
REPLACED 
NO RESP 
NO RESP 
NO RESP 
NO RESP
no'resf
NEG RES1 
NO RESP

HALED I NA
NALED I NA
NALED ORAL RAT I NA
NALED PATCH TEST HUMAN

MOUSE
I NA

NEMACUR
NEMACUR
NEMACUR
NEHEFENE
NEMEFENE
NEMEFENE
NEMEFENE
NICOTINE
NICOTINE
NICOTINE

MOBAY CARCINOGENICITY
TERATOLOGY
MUTAGENICITY
REPRODUCTION
REPRODUCTION
TERATOLOGY
CHRONIC

I NA
MOBAY
MOBAY

RABBIT
MOUSE

I NA
I NA

SHELL RAT I NA
SHELL RAT I NA
SHELL RAT T NA
SHELL ORAL DOG I NA
BLACK LEAF 
BLACK LEAF 
BLACK LEAF

ORAL DOG I NA
HEN V V
HEN P

NOREA BFC ORAL CHRONIC DOG I NA NEG RESP
s1771 BFC ORAL CRONIC

REPRODUCTION
SUBACUTE
SUBCHRONIC

NOREA RAT I NA NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP , 
.NO RESP 
NO RESP 
NO RESP 
REPLACED 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
REPLACED 
NO RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NO RESP 
NEG RESP 
REPLACED 
NEG RESP 

' REPLACED 
NEG RESP

2476
9/62
9/62

BFCNOREA RAT I NA
BFC DERMALNOREA RABBIT NAI

ORALNOREA BFC RAT I NA
BFC RATORAL1773 NOREA 

OMADINE
OMADINE . OLIN 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMADINE 
OMITE-COMITE UNIROYAL 
OMITE-COMITE UNIROYAL 
OMITE-COMITE UNIRCYAL 
OMITE-COMITE UNIROYAL 

CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 
CHEVRON 

. CHEVRON • 
CHEVRON 
CHEVRON

I NA
TERATOLOGY 
TERATOLOGY 
SUBACUTE 
TERATOLOGY 
SUBACUTE 
MUTAGENICITY 
TESTICULAR LESIO MOUSE 
TERATOLOGY 
MUTAGENICITY 
PLACENTAL TRANSF RAT
PLACENTAL TRANSF PIG
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
SUBCHRONIC

RATOLIMB-1242
B-346

I NA
RAT NAI
MONKEYOLIN ORAL I NA621-4599
RATOLIN I622-3088 NA
RAT■OLIN ORAL622-4598

622-5693
622- 8049
623- 8160 
623-8161

I NA
MOUSEOLIN I NA

OLIN P
OLIN RAT I NA
OLIN MOUSE I NA

632-6372
632-6541

OLIN I NA
OLIN I NA

i 651-4101A
451-4101B
651-4101C
651-4101B
B-1707
663-4206
4-1201
651-05485

OLIN PIG I NA
OLIN PIG I NA
OLIN PIG I NA
OLIN PIG NAI

RAT NAI
INHALATION RAT V

HEN V
SWINE V

DERMAL SUBACUTE
CHOUNESTEASE
TERATOLOGY
CHOLINESTERASE
CHRONIC
SUBCHRONIC
CARCINOGENICITY
REPRODUCTION
CHOLINESTERASE
CHRONIC
SUBCHRONIC
MUTAGENICITY
REPRODUCTION
TERATOLOGY
CHOLINESTERASE

A-776 ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE
ORTHENE

BIRD . VV
B-1116 RAT NAI
B-190 RAT PV
B-2442
B-8733
B-8867
8-9269
B-9272

DAT
i

T \l A
fW

ORAL RAT NA'I
ORAL RAT I NA

MICE I NA
RAT I NA

B-9526 RAT SS
C-8732
C-9527

ORAL DOG PV
ORAL DOG I NA

E-193 MICE I NA
4-1378 QUAIL

RABBIT
HUMAN

I NA
4-191 I NA
636-24?B S NA
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651-480?
J-2042
J-2493
>513
A-2791
A-3359
A-3686
B-1350
B-3796
C-1351

ORTHENE 
ORTHEHE 
ORTHENE 
ORTHENE 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PARAQUAT 
PMAflUAJ 
PENNCAP H 
PENNCAP N

PENNCAf' H 
PERFLUIDONE 
PERFLUIDONE 
PHENNEDIPHAH 
PHENHEDIPHAM 
PHENHEBIPHAM 
PHENKEDIPHAH 
PHENHEIlIPHAN 
PHENTHQATE 
PHENTHOATE 
PHENTHQATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHENTHOATE 
PHORATE 
PHOSPHAHIBQN 
PHOSPHAHIDON 
CHOLINESTERASE RAT
PHOSPHAHIDON CHEVRON
SUBACUTE 
PHOSPHAHIDON CHEVRON
CHRONIC 
PHOSPHAHIDON CHEVRON
CHOLINESTERASE RAT

CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON

REPRODUCTION DUCK I REPLACED 
NO RESP 
NO RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 

NA NEG RESP 
NEG RESP 
NEG RESP 
REPLACED 
NEG RESP 
REPLACED 
REPLACED 
REPLACED 
NEG RESP 
NEG RESP 
REPLACED 
NO RESP 
NO RESP 

NA NO RESP
NA . NEG RESP 
NA NO RESP

NO RESP 
NO RESP 

NA REPLACED
NA REPLACED

NO RESP 
NA NEG RESP

NO RESP 
NEG RESP 

NA NEG RESP
NA NEG RESP
NA NEG RESP

NEG RESP 
NEG RESP 

NA NEG RESP
NEG RESP 

NA NEG RESP
NA NEG RESP

NEG RESP 
NA NO RESP
NA REPLACED

NA
CATTLE V V
PIG V V

NEURO HEN I NA
INHALATION
DERMAL
DERMAL

SUBCHRONIC
SUBACUTE
SUBACUTE
CHRONIC
SUBACUTE
CHRONIC
SUBACUTE
SUBACUTE
SUBACUTE
SUBACUTE

RAT/PIG/DOG
RABBIT
RABBlf

I NA
I NA
I NA

ORAL RAT I NA
COU I NA

CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
CHEVRON
-CHEVRON
PENNALT
PENWALT

PENWALT

ORAL BOG ' I NA
D-2723 ORAL COU I
D-3030.
D-3030
D-3030

INHALATION
INHALATION
INHALATION

DOG I NA
GUINEA PIG I NA
RAT I NA

>131 DUCK I NA
>131
651-4020
651-4381
651-5403

PHEASANT
PHEASANT
PHEASANT

I NA
DIETARY
DIETARY

V P
V P

KEN I NA
>131 DUCK I NA
>131 -PHEASANT J m
B-2068
>2040

ORAL SUBCHRONIC 
SUBCHRONIC 

CHRONIC 
SUBACUTE 
SUBACUTE 
SUBCHRONIC
CHOLINESTERASE RAT
SUBCHRONIC 
SUBCHRONIC 

INHALATION SUBCHRONIC 
CHRONIC 
CHRONIC 
SUBCHRONIC 
SUBCHRONIC
ONCOGENICITY HOUSE
MUTAGENICITY HOUSE
REPRODUCTION RAT
REPRODUCTION RAT
MUTAGENICITY HOUSE
TERATOLOGY 
TERATOLOGY

RAT V Cl
ORAL DOG V

RAT IORAT621-4921
b-2267

8562-9315
A-6652

IDERMAL
INHALATION
DERMAL

RABBIT3M
IRAT3H

RABBIT VNOP. AH C
NOR AH C
NOR AH C
NOR AH C
NOR AH C
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
MONTEDISON
AHER CYANIHID
CHEVRON
CHEVRON

VA-7571
B-7149
C-7150
N-7657

ORAL RAT V
ORAL COG V

RAT V
ORAL RAT IP-0000

ORAL DOG CVC-8884
601-4413
601-4524

■;

DERMAL
DERMAL

S SRABBIT
RABBIT I

I622-4624
I622-5876
S S623-3513
S I623-3803

632-4157
651-5785
651-5875
601-3802
8580-3635
C-1292
B-2804
B-6960

I
PRAT V

RABBIT
RABBIT

I
IDERMAL

SNEURO . HEN S
CHOLINESTERASE DOG 
REPRODUCTION RAT

I
I

I NEG RESPNA
C-1382

I NEG RESPDOG NAORAL
C-1444

NA REPLACEDIDOG
D-3032

NEG RESPI NA
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CHEVRON
RAT/DOG/G.P.
CHEVRON

PHOSF'HAMILON 
SUBACUTE 
PHOSPHAHIDON 
DEMYELINIATION HEN
PHOSPHAMIDON CHEVRON
DEMYELINIATION HEN
PHOSPHAMIDON CHEVRON
DEMYELINIATION DOG
PHOSPHAMIDON CHEVRON
CHOLINESTERASE DOG
PHOSPHAMIDON CHEVRON
COMPARATIVE
PHOSPHAMIDON CHEVRON

T-3035 
INHALATION 
HCRF 12?

NEG RESPI NA

NO RESPI NA
UCRF 129R

I NEG RESPNA
1002A

I NA NEG RESP
1002B

I NEG RESPNA
2589

NAI NEG RESP
A-30B5 .)

REPLACEDRAT I NAORAL
CHEVRONPHOSPHAMIDONB-1443
RAT NEG RESPI NAORAL

MOUSETERATOLOGY 
CHRONIC 

ORAL CHRONIC
PATCH TEST
DERMAL SUBACUTE

I NA REPLACED 
REPLACED 
REPLACED 
REPLACED 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NOT REQ 
NO RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NOT REQ 
NO RESP 
NO RESP 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ 
NOT RED 
NOT REQ 
NO RESP 
NEG RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RE...

DONPICLORAM 
PICLORAM 
PICLORAM 
PICLORAM 
PIK OFF 
PIK OFF 
PIK OFF 
PIK OFF 
PIK OFF 
PIK OFF 
PIK OFF 
PIK OFF 
£ IK JIFF
PIPERONYL BUTOX MGK
PIPERONYL BUTOX MGK
POLYRAM 
POLYRAM 
POLYRAM 
POLYRAM 
POLYRAM 
POLYRAM 
POLYRAM 
POLYRAM 
POTASSIUM AZIDE PPG
POTASSIUM AZIDE PPG
POTASSIUM AZIDE PPG
POTASSIUM HEXA PENVALT

B-8799
C-1975 DOGORALDOU I NA

RATDOU I NA1974
DOU HUMAN

RABBIT
I NA2193

CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

601-5447
611-5277
611-6090
622-5276
8533-9374
8533-9375
8533-9743
8536-10509
Rfifi!—9’7A

S cs
SUBCHRONIC
SUBCHRONIC DOG
SUBCKRONIC 
CHRONIC
REPRODUCTION RAT
TERATOLOGY 

. MUTAGENICITY SALMONELLA
_CARCINQG£NI£in MOUSE 
TERATOLOGY

DOGORAL I NA
ORAL I NA
ORAL RAT I NA
ORAL RAT S CS

CMV
RAT I NA

I NA
NAJ.

8533-08317 RAT I NA
663-6080
B-1714
B-1715
B-1715A
B-2705
B-2766
C-1716

INHALATION MOUSE V
FMC ORAL SUBACUTE 

CHRONIC 
CHRONIC 
REPRODUCTION 
SUBACUTE 
CHRONIC 
SUBACUTE 
SUBACUTE 
SUBACUTE 
SUBACUTE 
TERATOLOGY 
SUBACUTE 

SUBCHRONIC 
FUNCTION 
SUBCHRONIC 
SUBACUTE TOX 
SUBCHRONIC 
MUTAGENICITY 
SUBACUTE 
CHRONIC 
REPRODUCTION

RAT I NA
FMC ORAL RAT I NA
FMC ORAL RAT I NA
FMC RAT I NA
FMC ORAL RAT I NA
FMC ORAL DOG I NA

2178 FMC PERCUTAN RABBIT I NA
2790 FMC ORAL DOG S CS
B-5366
C-5367
622-353?
B-6758

ORAL RAT I NA
ORAL DOG I NA

RAT I NA
ORAL RAT I NA

C-6759
C-7380
B-3262
C-3262
B-8829
E-399
601-6055
621-6644
623-6981

POTASSIUM HEXA PENUALT
POTASSIUM HEXA PENUALT
PPG 124 
PPG 124 
PRODIAMINE 
PRODIAMINE 
PRODIAMINE 
PRODIAMINE 
PRODIAMINE

ORAL DOG I NA
THYROID DOG I NA

PPG ORAL DOG I NA
PPG ORAL DOG I NA
vasicoL
VELSICOL
VELSICOL
vasicoL
vasicoL

RAT I NA
MOUSE
RABBIT

I NA
DERMAL I NA
ORAL RAT S CS

RAT I NA
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IBT.NUK COMPANY ROUTECHEMICAL TYPE SPECIES VALIDATE EVALUATE REPLACE

vasicoL
vasicoL
VELSICOL
vasicoL
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 

' CIBA GEIGY 
CIBA GEIGY

TERATOLOGY
SUBCHRONIC
CATARACTEGEN
CARCINOGENICITY
TERATOLOGY
SUBCHRONIC
SUBCHRONIC

651-6116
651-6224
651-6643
651-7145

PRODIAMINE
PRODIAMINE
PRODIAMINE
PRODIAMINE
PROFLURALIN
PROFLURALIN
PROFLURALIN
PROFLURALIN
PROMETON
PROMETRYN
PROPHAM
PROPHAM
PROPHAM
PROUL
PROWL
PROUL
PYRETHRIN
RABON
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RAMROD
RANDQX
RANDOX .
RANDOX
RANDQX
RANDOX
RANDOX
RESMETHRIN
RESMETHRIN
RESMETHRIN
RESMETHRIN
RONNa
SANTOPHEN
SANTOPKEN
SANTOPHEN
SANTOPHEN
SANTOPHEN
SANTOPHEN
SANTOPHEN

RABBIT I NA NO RESP 
NO RESP 
NO RESP 
NO RESP 
NOT REQ 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NEG RESP 
REPLACED 
NEG RESP 
NEG RESP 
REPLACED 
REPLACED 
NEG RESP 
NO RESP 
REPLACED 
NOT REQ 
NEG RESP 
NEG RESP 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ 
NOT REQ

ORAL DOG I NA
HEN I NA
MOUSE I NA
RAT VB-904 NA

C-476 ORAL DOG V
P-475 ORAL RAT V NA
A-675 DERMAL RABBIT I NA
B-904 TERATOLOGY . RAT S P

FMC DERMAL RABBIT I NA
B-5633
C-5634
J-8630B
B-1374A
B-2324
8530-9771
663-6080

PPG ORAL SUBACUTE
SUBACUTE

RAT I NA
PPG ORAL DOG I NA \
PPG HEN V V
AMER CYANIMID 
AMER CYANIMID 
AMER CYANIMID

TERATOLOGY
TERATOLOGY
CATARACTEGEN

RAT I NA
RAT I NA
HEN V CM

INHALATIONMGK MOUSE v- P
SHaL
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO

TERATOLOGY
SUBACUTE
SUBACUTE
CARCINOGENICITY
CHRONIC
CHRONIC
REPRODUCTION
SUBCHRONIC
SUBCHRONIC
CHRONIC
MUTAGENICITY
TERATOLOGY
CHRONIC
REPRODUCTION
SUBACUTE

J-239 RABBIT
RABBIT
RABBIT

I NA
DERMAL
DERMAL

A-1330 
A-7183 
B-1174 
B-5063 
B-5064 
B-5065 
B-5083 
B-5084 
C-1173 
E-1177 
J-1175
621- 1172'
622- 1176 
663-6289 
E-1751 
J-7214 
621-1174 
B-4806 
C-4807 
621-06952
623- 6953 
623-7090 
651-0791

I NA
I NA

MOUSE I NA
ORAL RAT I NA
ORAL DOG I NA

RAT I NA
ORAL RAT I NA
ORAL DOG I NA
ORAL DOG I NA

MOUSE I NA NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NOT REQ 

. REPLACED 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NO RESP 
NEG RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 
NEG RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP 
NO RESP

RABBIT I NA
ORAL RAT I NA

RAT I NA
INHALATION RAT I NA

QUAIL V V
DIETARY QUAIL I NA
ORAL MOUSE I NA
ORAL SUBACUTE

SUBACUTE
CHRONIC
REPRODUCTION
MUTAGENICITY
TERATOLOGY
SUBCHRONIC
TERATOLOGY
TERATOLOGY
TERATOLOGY
TERATOLOGY
SUBCHRONIC
SUBCKRONIC
SUBCHRONIC
SUBCHRONIC
MUTAGENICITY
TERATOLOGY
SUBACUTE

RAT 1 NA
ORAL DOG I NA
ORAL RAT I NA

RAT I NA
MOUSE
RABBIT

ClV
I NA

ORALB-5580 RAT I NA
J-5579
J-6146
P-6178

RABBIT
RABBIT

I NA
I NA

MOUSE I NA
DOW TISS/SKa

DERMAL
RAT I NA

A-2007 
B-2010 
C-2009 
C-2011 
E-2014

MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO
MONSANTO

RABBIT I NA
ORAL RAT S S
ORAL DOG I NA
ORAL DOG I NA

MOUSE
RABBIT

I NA
J-2013 I NA
N-2041 INHALATION RAT I NA
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MONSANTO
MONSANTO

REPRODUCTION , RAT 
TERATOLOGY

PA22-2012B
622-2012C

SANTOPHEN 
SANTOPHEN 
SECTROL 
SENCOR 
SENCOR 
SENCOR 
SENCOR 
SENCOR 
SENCOR 
SIMA2INE 
SIMA2INE 
SIMAZINE 
SIMAZINE 
SODIUM AZIDE PPG 
SODIUM CHLORATE 
SODIUM CHLORATE 
SUMITOL 
SUPRACIDE 
SUPRACIDE 
TEDION 
TEF3UFCS 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTHYLAZINE 
TERBUTRYN 
TERBUTRYN 
TERBUTRYN 
TERBUTRYN 
TERRAZOLE 
THIDIAZURON 
THIBIAZURON 
THIDIAZURON 
THIDIAZURON 
THIDIAZURON 
THIODAN 
THIODAN 
THIODAN 
THIODAN 
THIODAN 
THIODAN 
THIODAN 
THIODAN 
THIOFANOX 
THIOFANOX 
THIOFANOX 
TORAK

NO RESP 
NO RESP 
REPLACED 
REPLACED 
NO RESP 
REPLACED 
REPLACED 
REPLACED 
REPLACED 

. REPLACED 
NOT RED 
NEG RESP 
DISCUSSION 
NOT REQ 
NEG RESP 
NEG RESP 
NO RESP 
REPLACED 
REPLACED 
NEG RESP 
NO RESP 

' NEG RESP. 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 

.NEG RESP 
NEG RESP 
NEG RESP 
NEG RESP 
REPLACED 
NOT REQ 
REPLACED 
REPLACED 

• REPLACED 
REPLACED 
NEG RESP 
NOT REQ 
REPLACED 
NEG RESP 
REPLACED 
REPLACED . 
REPLACED 
NO RESP 
NOT REQ 
REPLACED 
REPLACED 
NEG RESP 
NO RESP 
NO RESP 
NOT REQ 
NEG RESP 
NEG RESP

RAT 1 NA
3M INAHLATION RAT I.85S2-3408

B-9069
C-7760

NA
CHEMA6R0 
CHEMAGRO 
CHEMAGRO 
CHEMAGRO 
OCMAGRO 
CHEMAGRO 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

CARCINOGENICITY MOUSE 
SUBACUTE 
MUTAGENICITY MOUSE 
TERATOLOGY 
TERATOLOGY 
TERATOLOGY 
SUBCHRONIC
SUBCHRONIC .RAT 
SUBCHRONIC 
CARCINOGENICITY MOUSE 
TERATOLOGY

I NA
ORAL DOG V P

I NAE-S922
IRABBIT

RABBIT
RABBIT

NA>1851
>233
>9027
B-9071
B-9244
8532-88S9
8580-8907
S22-3540
B-5664
C-5865
B-904
8580-9380
A-7198
2705 -
B-1374B

I NA
I NA

ORAL RAT I NA
ORAL I NA
ORAL MOUSE I NA

I NA
RAT I NA

ORAL RAT I NA
ORAL DOG I NA

CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

TERATOLOGY
CHRONIC

RAT V NA
ORAL MOUSE S P
DERMAL RABBIT V NA

FMC REPRODUCTION RAT
TERATOLOGY 
TERATOLOGY 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC 
CHRONIC 
SUBCHRONIC 
CHRONIC 
REPRODUCTION RAT

I NA
AMER CYANIMID 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEICY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY 
CIBA GEIGY

RAT I NA
RAT VA-904

ORAL RAT I NAB-3797
B-4538
B-8210

ORAL RAT I NA
ORAL RAT P
ORALB-8211 RAT I NA

C-B270
C-3271
P-3272
A-3750
N-8750

ORAL DOG I NA
ORAL DOG I NA

P
DERMAL
DERMAL

RABBIT
RABBIT

P
I NA

B-904 TERATOLOGY RAT V
DERMALA-545S

B-3799
RABBIT I NA

ORAL RAT I NA
ORAL DOG>5286 I NA

OLIN TERATOLOGY 
SUBCHRONIC 
REPRODUCTION RAT
SUBCHRONIC 
CHRONIC 
ONCOGENICITY MOUSE
TERATOLOGY 
SUBACUTE 
SUBACUTE 
CHRONIC 
CHRONIC 
MUTAGENICIH MOUSE
REPRODUCTION RAT

S8533-10590
8531-8338
8533-9630
8560-8337
8560-9361
8580-10725
B-1056
B-2661
C-2665
C-3758
C-8705
E-1057B

RAT S
ORALNORAM

NORAH
NORAM
NORAH
NORAM

DOG S CS
CV

ORAL RAT S CS
ORAL RAT S S

V C
FMC RAT I NA
FMC ORAL RAT- I NA
FMC ORAL DOG I NA
FMC ORAL DOG PV
FMC ORAL DOG P.V
FMC ClV

2705 FMC I NA
>4885
B-1390
651-6885
651-7054
B-4003
B-4055

FMC HEN V V
DIAMOND SHAMROCK ORAL 
DIAMOND SHAMROCK 
DIAMOND SHAMROCK

SUBCHRONIC
NEUROTOX
NEUROTOX
SUBACUTE
SUBCHRONIC

RAT I NA
CHICKEN
CHICKEN

PV
V P

BFC ORAL RAT I NA
TORAK BFC ORAL RAT NAI
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BFCBr4056
B-4345
Cr4007
Cr«SO
Er4009
F-7110
F-7493
J-4529

TORAK CHOLINESTERASE RAT 
CHRONIC 
SUBACUTE 
CHRONIC

S S NEB RESP 
NEG RESP 

NA NEG RESP
NEG RESP 

NA NEG RESP
NA • NEG RESP
NA . NEG RESP
NA NEG RESP
NA NEG RESP
NA NEG RESP
NA NEG RESP
NA NEG RESP

NEG 'RESP 
NA NEG RESP
NA NEG RESP,
NA NEG RESP
NA NEG RESP
NA NEC RESP
NA NEG RESP
NA NEG RESP
NA NO RESP
NA NEG RESP
NA REPLACED
NA REPLACED
NA REPLACED
NA NEG RESP
P NO RESP

NO RESP 
NA REPLACED
P NO RESP
P NO RESP
NA. REPLACED
NA REPLACED
NA REPLACED
NA NOT REQ
P NO RESP

NO RESP 
NA NEG RESP
NA NEG RESP

NO RESP 
NA NEG RESP
NA NEG RESP
NA NOT REQ
NA NOT REQ
NA NOT REQ
NA NEG RESP
NA NEG RESP
NA NEG RESP
NA NEG RESP
NA NEG RESP
NA . NEG RESP 
NA NEG RESP
NA NEG RESP
NA NEG RESP

TORAK BFC ORAL RAT I NA
BFCTORAK ORAL DOG I

TORAK
TORAK

BFC ORAL DOG I NA
BFC CHOLINESTERASE RAT 

CHOLINESTERASE ■ HUMAN 
CHOLINESTERASE 
TERATOLOGY

I
TORAK BFC I
TORAK BFC HUMAN

RABBIT
I

TORAK BFC I
BFC CHOLINESTITERATO MONKEY 

REPRODUCTION 
REPRODUCTION 
TERATOLOGY
REPRO l TERATOLO RAT

IH-6336 TORAK
N-7310 TORAK
P-4347 TORAK
UCRF 153 TORAK
423-3751 TORAK
A-7303 TORAK 
A-7848 TORAK 
J-6351 TORAK

TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 

632-4451 TOXAPHENE 
A-3149 TRIALLATE 
B-4834 . TRIALLATE
C-4835 TRIALLATE 
622-5251 TRIALLATE
622- 5253 TRIALLATE
623- 6842 TRIALLATE 
651-5255 TRIALLATE 
8530-9030. TRIALLATE 
8580-10581 TRIALLATE 
A-6478 
A-6679 
J-6474 
J-6677 
651-2842 TRIALLATE 
651-3023 TRIALLATE 
8532-10763 TRIALLATE 
8530-10314 TRIALLATE 
8580-9120 TRIALLATE 
622-5459 TRIFORINE 
663-5460 TRIFORINE 
B-4434 
C-3964 
C-4343
611-8069 TRIVAX 
8532-8071 TRIVAX 

VAPONA 
VAPONA 
VEGADEX 
VEGADEX 
VEGADEX 
VEGADEX 
VEGADEX

IBFC
RAT IBFC
RABBIT IBFC

PBFC
DERMAL
DERMAL

BFC RABBIT
RABBIT

1
BFC S
BFC NEURO HEN I
BFC ORAL CHRONIC 

INHALATION SUBACUTE 
INHALATION SUBACUTE 
INHALATION SUBACUTE

REPRODUCTION

DOG I2330
BFC DOG2367 I
BFC RAT2367 I
BFC GUINEA PIG2367 I
HERCULES RAT I2476
BFC ORAL HEN V
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
CHEVRON 
CHEVRON

TRIPHENYLTIN HYB THOMPSON-HAYVARD ORAL 
TRIPHENYLTIN HYD THOKPSOH-HAYUARD ORAL 
TRIPHENYLTIN HYD THOMPSON-HAYVARD ORAL 

UNIROYAL 
UNIROYAL 
SHELL 
SHELL 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO 
MONSANTO

DERMAL SUBCHRONIC RABBIT 
SUBCHRONIC 
SUBCHRONIC 
CHRONIC 
MUTAGENICITY MOUSE
REPRODUCTION RAT
TERATOLOGY
CHOLINESTERASE RAT
CHRONIC

I
ORAL RAT I

DOG IORAL
ORAL RAT I

V
V P

RABBIT I
V

ORAL DOG V
TRIALLATE
TRIALLATE
TRIALLATE
TRIALLATE

FISH I
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

FEB 2 
OFFICE OF 

AND TOXIC SUBSTANCES 

MEMORANDUM 

SUBJECT: Transmittal of the Final FIFRA Scientific Advisory 
Panel Reports on the February 11-12, 1986 Meeting 

Steven Schatzow, Director 
Office of Pesticide Programs (TS-766) 

The above mentioned meeting of the FIFRA Scientific Advisory 
Panel (SAP) was an open meeting held in Arlington, Virginia to 
review the following topics= 

(i) 

(2) 

A set of scientific £ssues bein~ considered by the 
Agency in connection with the Registration Standard 
for Glyphosate; 

A set of scientific issues in connection with the Agency’s 
proposed action on the non-wood uses of Pentachlorophenol 
as set forth in the Position Document 4; 

(3) A set of scientific issues being considered by the Agency 
in connection with the Registration Standard for Oryzalin; 

(4) A set of scientific issues being considered by the Agency 
in connection with the Registration Standard for Amitraz; 

(5) A set of scientific issues being considered by the Agency 
in connection with the Registration Standard for Acephate; 

(6) A set of scientific issues being considered by the Agency 
in connection with Subdivision U of the Pesticide Assess- 
ment Guidelines. 
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Please find attached the SAP’s final reports on the six issues 
discussed at the meeting° 

nson, Executive Secretary 
FIFRA Scientific Advisory Panel (TS-769) 

Attachments 

Panel Members 
John A. Moore 
James Lamb 
AI Heier 
Susan Sherman 
John Melone 
Douglas Campt 
EPA Participants 
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FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

SCIENTIFIC ADVISORY PANEL 

A Set of Scientific Issues Being Considered by the Agency in 
Connection with the Registration Standard for Glyphosate 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
Scientific Advisory Panel (SAP) has completed review of the data base 
supporting the Environmental Protection Agency’s (EPA) decision to 
classify Glyphosate as a class C (possible human) carcinogen. The re- 
view was conducted in an open meeting held in Arlington, Virginia, on 
February ii, 1986. All Panel members, except Dr. Thomas W. Clarkson, 
were present for the review. In addition, Dr. David Gaylor, Director 
of the Biometry Staff at the National Center for Toxicological Re- 
search, served as an ad hoc member of the Panel. 

Public notice of the meeting was published in the Federal Regis- 
ter on Friday, January 17, 1986 (Citation 51-FR2568). 

Oral statements were received from staff of the Environmental Protection Agency and from Mr. Robert Harness and Dr. Timothy Long of 
Monsanto Company- 

In consideration of all matters brought out during the meeting 
and careful review of all documents presented by the Agency, the 
Panel unanimously submits the following report. 

REPORT OF SAP RECOMMENDATIONS 

General Comments on Carcinogen Classification 

The Panel concurs that it is necessary to categorize chemicals 
as to their apparent carcinogenic risk to man. The Panel is con- 
cerned that the categories outlined in the Agency’s Cancer Guidelines 
are somewhat limited in scope. For only a small number of specific 
chemicals is there epidemiologic evidence of their carcinogenicity 
in man, either sufficient evidence (Group A) or limited evidence 
(Group B-l). Thus, most chemicals that are carcinogenic for animals 
have been placed in Groups B-2 and C. Category D has apparently not 
been used. The Panel urges the Agency to attempt to develop a more 
discriminatory classification scheme. 
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Glyphosate 

The Agency requested the Panel to focus its attention upon a 
set of issues relating to the pesticide Glyphosate. There follows 
a list of the issues and the SAP’s response to each question. 

Based on the Agency’s weight of the evidence assessment with 
emphasis on the mouse kidney tumors, the Agency has classified 
Glyphosate as a class C (possible human) carcinogen. The Agency 
specifically requests any comment that the Panel may wish to 
present with regard to its assessment of the weight of evidence 
and subsequent determination of carcinogenicity according to 
the Agency’s Cancer Guidelines. 

The Agency requests also that the Panel consider what weight 
should be given to this marginal increase in kidney tumors, the 
importance of this type of tumor in the assessment of the car- 
cinogenicity of Glyphosate, and the weight placed on histori- 
cal and concurrent controls for this type of evaluation. 

Panel Response: 

In the instance of Glyphosate, the Panel concurs that the data 
on renal tumors in male mice are equivocal. Only small numbers of 
tumors were found in any group, including those at the highest dose 
which appear to have exceeded the maximal tolerated dose. The vast 
majority of the pathologists, who examined the proliferative lesion 
in the male control animal, agreed that the lesion represented a 
renal adenoma. Therefore, statistical analysis of the data should 
utilize this datum. In addition, the statistical analysis shall be 
age-adjusted; when this is done, no oncogenic effect of Glyphosate 
is demonstrated using concurrent controls. Nevertheless, the oc- 
currence of three neoplasms in high dose male mice is unusual and 
using historical controls is statistically highly significant. Fur- 
thermore, categorization of the oncogenic risk of Glyphosate is com- 
plicated by the fact that doses used in the rat study do not appear 
to have reached the maximal tolerated dose. Under these circumstances, 
the Panel does not believe that it is possible to categorize Glypho- 
sate clearly into Group C (possible human carcinogen) or Group E (no 
evidence of carcinogenicity for humans). The Panel proposes that 
Glyphosate be categorized as Group D (not classified) and that there 
be a data call-in for further studies in rats and/or mice to clarify 
unresolved questions. 

Regarding the issue of using historical or concurrent controls, 
the Panel believes that this has to be decided on a case-by-case basis. 
For Glyphosate, the historical control data support that there may be 
reason for concern. However, the level of concern raised by histori- 
cal control data was not great enough to displace putting primary 
emphasis on the concurrent controls. 
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FOR THE CHAIRMAN 

Certified as an accurate report of Findings: 

~n 

Executive Secret 
FIFRA Scientific Advisory Panel 

Date: 
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What’s changed in this version? 

~ Reinstate presentation of the Label Review Manual in its entirety (Chapters 1-18). 
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Label Review Manual 

This Label Review Manual (LRM or Manual) provides guidance on pesticide labeling with the 

goal of improving the quality and consistency of pesticide labels. Historically, the LRM was 

developed as a training tool for EPA staff in the Office of Pesticide Programs (OPP). However, 

over time, its audience has grown from OPP label reviewers to include other federal agencies as 

well as external parties such as state, local, and tribal agencies, pesticide registrants, and other 

individuals who work with pesticide labeling. 

Pesticide product labels provide critical information about how to safely and legally handle and 

apply pesticides. Unlike other types of product labels, pesticide labels are enforceable and must 

include the statement, "It is a violation of Federal law to use this product in a manner 

inconsistent with its labeling." 40 CFR 156.10(i)(2)(ii). In other words, the label is the law. 

A critical function of the label is to translate the results of the science evaluations into a set of 

conditions, directions, precautions, and restrictions that define who may use a pesticide, as well 

as where, how, how much, and how often it may be used. Therefore, the accuracy of a label is 

vital as it can impact: 

EPA and other agencies that use the label to manage and mitigate pesticide risks. 

EPA and other agencies that enforce pesticide production, distribution, and use. 

Registrants, including pesticide manufacturers, and their supplemental distributors. 

Pesticide applicators who rely on the label for hazard and safety information and use 

directions. 

Bystanders and other individuals who may be exposed to the pesticide. 

Considerations 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and its implementing regulations 

under Title 40, Chapter I, Subchapter E in the Code of Federal Regulations (CFR) govern pesticide 

registration and labeling requirements. FIFRA and its implementing regulations govern what 

must be included on pesticide labels. 

Other EPA documents such as Pesticide Registration Notices (PR Notices or PRN) and this 

Manual provide guidance on what should be included on pesticide labels. 

Additional labeling information based on chemical- and/or product-specific information must 

also be considered. These include product chemistry and acute toxicity reviews on the product’s 

formulation, science reviews on an active or inert ingredient and its registered use(s), 

Reregistration Eligibility Decisions, and Registration Review Decisions. 

Chapter 1: Purpose of the Manua! 1-2 
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It is important to note that this Manual does not establish new requirements, policies, or 

guidance; instead, it summarizes current requirements, policies, and guidance that are found in 

published regulations, publicly available documents, and historically established practices. It also 

provides clarification and examples of labeling requirements and includes hyperlinks to source 

references. It is meant as a guide to understanding the various parts of a pesticide label. 

Instructions directed toward EPA staff and label reviewers will be marked accordingly, 

using a ~ symbol where possible. 

Format 

This Manual is organized by individual chapters focusing on specific label topics. It is designed as 

a living document that can be updated as needed to reflect current policies or changes to 

existing laws or regulations. 

The LRM is available in its entirety as well as individual chapters on EPA’s pesticides webpage. 

The Label Review Manual Subcommittee (LRMS), under the Labeling Consistency Committee 

(LCC), maintains and updates the LRM regularly. An announcement will be made on the EPA’s 

pesticides webpage if and when revised chapters become available. 

The "Revised [Date]" at the top of each chapter’s cover page indicates when the individual 

chapter was revised. 

The What’s changed in this version? section summarizes significant changes to each chapter 

since its last revision. 

Cha nge request  

LRM change requests may be submitted by anyone, including OPP and other EPA staff, other 

federal, state, local, and tribal agencies, pesticide registrants, researchers, and private citizens. 

All requests will be reviewed by the LRMS and/or the LCC before a decision is made. 

o~ Notify the LCC of any OPP policy changes that affect generic pesticide labeling and would be 

appropriate for inclusion in the LRM. 

Internal EPA staff can submit requests by: 

~ Emailing the LRMS or the LCC directly via its chairs or your division’s representatives. 

~ Filling out the Labeling Consistency Question Form online. 

External parties can submit requests by: 

~ Filling out the Labeling Consistency Question Form online. 

Purpose of t!~e Mar~ua! 1-3 
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This chapter discus ses the statutory and regulatory criteria used to determine whether or not a 

product is a pesticide requiring registration under FIFRA Relevant FIFRA definitions axe found in 

section 2 of the statute and the applicable regulations axe at 40 CFR Part 152, SubpartsA andB. 

Label reviewers should use the statute and regulations when evaluating the "pesticide" status of 

products or potential products. It is acceptable to discuss whether hypotheticalproducts axe 

pesticides with anyone, including state enforcement personnel, registrants, applicants or the 

general public. Whether or not a paxticular product that is the subject of an application is a 

pesticide under FIFRA must be treated confidentially through applicable CBI protections. A 

final decision about the pesticide status of a particular product must be made in witing to the 

applicant or registrant and should be in response to a written request for an Agency 

determination, which includes proposed labeling and the composition of the product. 

As discussed in detail below, there axe a number of types of products that the Agency has 

determined axe not pesticides and others that the Agency has exempted from regulation even 

though they axe pesticides. If a label reviewer determines that a product is a pesticide, the label 

reviewer should consider whether the pesticide has been exempted from the FIFRA registration 

requirements. 

If the label reviewer determines that the product is not a pesticide, the label reviewer must 

consider whether the product is a device. The last section of this chapter addresses this topic. 

Some substances and products may be excluded from FIFRA registration if they meet certain 

conditions or criteria. 40 CFR 152. 6 sets out the following types of products that fall into this 

category. 

Liquid Chemical Sterilants 

A liquid chemical sterilaxit product is not a pesticide under section 2(u) of FIFRA if it meets 

all of the following criteria. See 40 CFR 152. 6(a). Excluded products axe regulated by the 

Food and Drug Administration (FDA). Products excluded axe those meeting all of the 

following criteria: 

Composition. The product must be in liquid form as sold or distributed. Pressurized 

gases or products in dry or semi-solid form axe not excluded from regulation under 

FIFRA. Ethylene oxide products axe not liquid products and axe therefore not excluded 

by this provision. 

Claims. The product must beax a sterilaxit claim, or a sterilaxit plus subordinate level 

disinfection claim. Products that beax a_ntimicrobial claims solely at a level less than 

"sterilaxit" axe not excluded axid axe jointly regulated by EPA and FDA 

Chapter 2: What Is a Pesticide? 
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° Use site 

The product must be intended and labeled only for use on critical or semi-critical 

devices. A "critical device" is any device which is introduced directly into the 

human body, either into or in contact with the bloodstreaxn or normally sterile areas 

of the body. A semi-critical device is any device which contacts intact mucous 

membranes but which does not ordinarily penetrate the blood barrier or otherwise 

enter normally sterile areas of the body. 

Liquid chemical sterilants that bear claims solely for use on non-critical medical 

devices are jointly regulated by EPA and FDA, and must be registered by EPA. 

Liquid chemical sterilants that bear claims solely for use on sites that axe not 

medical devices, such as veterinaxy equipment, axe not excluded and axe regulated 

solely by EPA 

Liquid chemical sterilants intended to treat aseptic food packaging systems axe also 

not excluded from FIFRA; these products axe subject to registration by EPA as 

pesticides as well as approval by FDA as food additives. 

Nitrogen Stabilizers 

A nitrogen stabilizer is excluded from regulation under FIFRA if it is a substance (or 

mixture of substances), meeting all of the following criteria found in 40 CFR 

152. 6(b): 

The substance prevents or hinders the process of nitrification, denitrification, axnmonia 

volatilization, or urease production through action affecting soil bacteria and is distributed 

and sold solely for those purposes and no other pesticidal purposes. For purposes of 40 

CFR 152. 6 living organisms axe not considered to be substances, and the actions of 

living organisms axe not relevant to whether a substance is deemed to be a nitrogen 

stabilizer. 

The substance was in "commercial agronomic use" in the United States before January 

1, 1992. EPA considers a substance to be in commercial agronomic use if it is available 

for sale or distribution to users for direct agronomic benefit, as opposed to limited 

research, experimental or demonstration use. 

3. The substance was not registered under FIFRA before Ja3auaxy l, 1992. 

Since January l, 1992, the distributor or seller has made no claim that the product 

prevents or hinders the proces s of nitrific ation, denitrific ation, axnmonia volatilization or 

urease production. See 40 CFR 152. 6(b)(4) and (5) to leaa’n what EPA considers to be a 

claim that the product prevents or hinders nitrification, denitrification, axnmonia 

volatilization or urease production and for further information on this topic. 

Products Labeled Only for Use in or on Living Man or Animals 

Products excluded are those meeting one of the following criteria: 

Chapter 2: What Is a Pesticide? 2-2 

Exhibit 5440 0015 



Label Review Manual 

Do 

Products intended for use for the control of fungi, bacteria, viruses, or other 

microorganisms in or on living humans or animals, and labeled accordingly. See 

40 CFR 152. 6(c) and (d). Such products include, for exaxnple: Athlete’s foot remedies, 

dandruff medications, aquaculture and aquarium additives for treatment offish 

diseases, and dermal disinfectants. Note: These exceptions apply only to a_ntimicrobials 

(fungicides, disinfectants, viricides, etc.). Insecticides (pesticides that kill insects as 

opposed to microbes) axe not included in the "living body" exception. Thus, products 

such as mosquito repellents, flea and tick remedies for pets, and other insecticides) used 

directly on the living body of humans, pets, and livestock have historically been 

considered to be pesticides ax|d axe required to be registered. Note that contact lens 

solutions that disinfect the lens in the contact lens holder axe exempt from federal 

registration under FIFRA through an agreement with the Food and Drug 

Administration. An animal feed containing an animal drug is not a pesticide under 

section 2(u) of FIFRA. See also 40 CFR 152. 6(e). An animal feed containing an animal 

drug is subject to regulation by the FDA under the FFDCA 

Products intended for use for control of internal invertebrate parasites or nematodes in 

living humans or animals, and labeled accordingly. See 40 CFR 152. 5(b). 

Products Intended Only to Aid in the Growth of Desirable Plants 

As an initial matter, it is important to note that there is an important distinction between 

plant nutrients’, which may be exempt from registration, and plant regulators, which require 

registration (and axe defined in FIFRA at 2(v)), and in Section III. D. of this chapter. Plant 

nutrients axe described below. 

Exaxnples of products that aid in the growth of desirable plants, types of which axe found in 

40 CFR 152. 6(g), include: 

Plant or leaf coatings designed to protect against frost or to retaxd water loss through 

transpiration. These types of products axe usually glycerol-based. Similax products axe 

sometimes sold as cut-flower preservatives. As long as plant disease or plant regulator 

claims axe not made for the product and its composition is not such that pesticide 

benefits would be delivered, registration has historically not been required. 

° 

° 

Products sold as vase water additives for cut flowers, although such products beax 

special scrutiny. If they axe composed, as many axe, of simple sugaxs intended to supply 

nourishment to the cut flower, they axe likely not under the purview of FIFRA 

Historically, however, products with claims to prevent bacterial or fungal growth in the 

vase water, claims such as "delays flower opening", claims to control stem rot or decay 

or products with chemicals that only have pesticidal uses have been subject to FIFRA 

registration. 

Food washing products that do not claim to remove bacteria such as e-coB or 

salmonella. 
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Eo 

° 

° 

Fertilizer products not containing a pesticide, such as sphagnum moss used as plant 

growth media to retaxd daanping-off. 

Plant inoculant products consisting of microorganisms applied to the plant or soil for 

the purpose of enhancing the availability or uptake of plant nutrients through the root 

system. See 40 CFR 152. 6(g)(2). 

° Soil amendment (e.g., vermiculite, sand, lime) products containing a substax~ce or 

substances added to the soil for the purpose of improving soil chaxacteristics favorable 

for plant growth. See 40 CFR 152. 6(g)(3). Soil aanendments axe intended to increase 

porosity, retain moisture, adjust pI~ and other uses intended to benefit crop production. 

For exaanple, although normally considered to be a fungicide or miticide, products 

containing sulfur when applied to soil to solely adjust the pH have historically not been 

subject to registration. Sulfur may also have non-pesticidal uses as a foliax plant nutrient 

at low concentrations. 

° Plant nutrient products consisting of one or more macronutrients or micronutrient 

trace elements necessaxy to normal growth of plants and in a form readily useable by 

plax~ts. See 40 CFR 152. 6(g)(1). 

Antimicrobial Products Used Solely in Processed Foods or Feeds, in Beverages, 

or in Pharmaceuticals 

The Antimicrobial Regulation Technical Correction of 1998 (ARTCA) axrlended the Food 

Quality Protection Act (FQPA) to claxify the jurisdictions ofEPA aJad FDA regaxding food 

use a_ntimicrobial pesticides. Following is a brief summary of ARTCA’s jurisdictional 

claxifications. For further details, see FDA’s July 1999 "Antimicrobial Food Additives 

Guidance Document" at 

http : //www.f da. gov/Food/GuidanceComplianceR egulatorylnf ormation/GuidanceDocuments 

/FoodlngredientsandPackaging/ucm077256. htm. 

The following activities constitute food processing and any food subjected to these 

activities becomes a "processed food" within the meaning of 40 CFR 152.5 (definition of a 

pest): canning, freezing, cooking, pasteurization, or homogenization, irradiation, milling, 

grinding, chopping, skinning, cutting or peeling. Processing also includes caxcasses post- 

slaughter which includes skinning, eviscerating and quaxtering. These post-slaughter 

activities result in "processed food" within the meaning of 40 CFR 152.5. In addition, 

seafood that is haxvested is processed food. Activities done post-haxvest to seafood include 

handling, storing, prepaxing, heating, eviscerating, shucking or holding. Substances used in 

these processes against microbes in or on the processed food axe not pesticides under FIFRA 

and axe regulated solely by the FDA under the FFDCA. 
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The following post-harvest activities do not constitute food processing within the meaning 

of 40 CFR 152.5: washing, coloring, waxing, hydro-cooling, refrigeration, shelling of 

nuts, ginning of cotton, and the removal of leaves, stems and husks. These processes do 

not meet the definition of "processed food" and are not subject to the exclusions of 40 

CFR 152.5. Therefore, pesticides used during the processes are FIFRA pesticides and 

are regulated by EPA under FIFRA.F. Products with No Pesticidal Claims 

Products that o-re not intended to prevent, destroy, repel, or mitigate a pest, or to defoliate, 

desiccate, or regulate the growth of plozits o-re not considered to be pesticides. Some of these 

products may appeo-r to be pesticides, but o-re not considered as such unless pesticidal claims 

o-re made on their labeling or in connection with their sale m~d distribution. 40 CFR 152.10 

lists products which fall under this c ategory. 

Deodorizers, bleaches, and cleaning agents. OPP has treated products beoxing claims 

for so_nit{zing or disinfecting properties as pesticides requiring registration. For exmnple, 

a bleach which consists of 5.25% sodium hypochlorite would likely require registration 

if" the label states that bacteria will be killed at certain doses. An identical bleach would 

not likely need to be registered if" the labeling only claims to whiten, bleach or cleon 

laundry, and does not contain an explicit or implicit antimicrobial claim. 

EPA has also posted guidoxice on its web page entitled, "Determining If a Cleoxiing 

Product is a Pesticide under FIFRA" (http://www.epa.gov/pesticides/factsheets/pest-). 

This document provides details on what kinds of cleoxiing-related claims may be 

considered pesticidal versus non-pesticidal. 

Attractants. Products that oxe intended only to attract pests for survey or detection 

purpose, that oxe labeled accordingly, and which contain no toxicoms. 

Physical barrier. Products that oxe intended to exclude pests only by providing a 

physical barrier against pest access, oxid which contain no toxicoxits. Exoxnples might 

include: pruning for trees; latex or asphalt tree wound dressings that make claims of 

preventing the entrance of insects or fungi into fresh cut surfaces of plants; cocoa boxk 

or pine boxk mulches that claim suppression of weed growth; black plastic or tox-paper 

used to suppress weeds or prevent the entrance of insects. 

The term "pesticide" is defined at FIFRA 2(u). One of the most importoxit words in the FIFRA 

definition of"pesticide" is "intended." One of the oxialytical steps to determining whether a 

product is a pesticide is to consider whether the product is "intended" to be used as a pesticide. 

Products are generally considered to be pesticides if they o-re intended for preventing, destroying, 

repelling, or mitigating oxiy pest or intended for use as a ploxit regulator, defolioxit, or desiccoxit. 

OPP determines intent by exoxnining claims on the label, advertising, composition/use, oxid/or 

mode of action of the product as distributed or sold. Section 40 CFR 152.15 sets forth the criteria 
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to help establish intent. If the regulatory criteria axe met the label reviewer can conclude that the 

product is a pesticide and must be registered. The regulatory criteria axe described below: 

Ao Claims 

If a person who distributes or sells the product claims, states or implies by labeling or 

otherwise (such as, advertising, collateral literature, or verbal statements), that the product 

con or should be used as a pesticide or that the product contains an active ingredient and that 

it can be used to manufacture a pesticide, then the product is a pesticide. 40 CFR 152.15(a). 

Bo Composition 

If a product is composed of one or more active ingredients that have no other significant, 

commercially valuable use other than for a pesticidal purpose or for use in manufacturing 

a pesticide then the product historically has been considered to be a pesticide. 

40 CFR 152.15(b). For exaxnple, a company maxkets a granulax product that has labeling 

identifying the presence of 2,4-D, directions to apply it to lawns at a certain dosage rate, and 

warns the user about over-application, but does not claim that broad-leaved weeds will be 

killed, is the product apesticide? Most likely, the product is a pesticide because 2,4-D is a 

well-known herbicide and has no other significant commercially valuable use. 

Co Knowledge that the Substances Will Be Used as a Pesticide 

Even if pesticidal claims axe not made for the product, if the person who distributes or sells 

the substance has actual or constructive knowledge that the substances will be used, or is 

intended to be used, for a pesticidal purpose, the product is a pesticide product required to b e 

registered. 40 CFR 152.15(c). 

D. Plant Growth Regulators 

A plant growth regulator, through physiological action, is intended to accelerate or retaxd 

growth, or alter plant behavior or the produce of the plant. Exaxnples of claims that c an be 

considered to be plant growth regulator claims include: increased blossom set, stimulation of 

root or plant growth, prevention of sucker growth, delayed onset of sprouting of haxvested 

root crops, abscission stimulation of fruit crops, stimulates plant growth and fruiting, 

promotes fruit and seed development, increases stem and stalk strength, and increases fruit 

size. Whether a product is considered to be a plant growth regulator depends on whether the 

plant response or mode of action being claimed would go beyond what would be expected 

from simple nutrition. The composition of the product may aid in making the determination. 

Plant hormones and other compounds, such as auxins, cytokinins, and gibberellins 

have no other uses except as plant growth regulators. Therefore, the presence of any of 

these types of compounds generally causes a product to be considered a plant growth 

regulator. 

2. A vitamin-hormone horticulture product is not a plant growth regulator if the product 

is not intended for use on food crops and is labeled accordingly, and meets the other 
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criteria 40 CFR 152.6(f). Vitaxnin-hormone horticulture products containing auxins, 

cytokinins, and gibberellins axe exempt from registration if these criteria axe met. 

The Agency has exempted certain pesticides from regulation under FIFRA under the authority of 

FIFRA 25(b) because the pesticides have been determined to be (1) adequately regulated by 

another Federal agency or (2) of a character which is unnecessary to be subject to FIFRA. Just 

because a pesticide is exempted under FIFRA, however, does not mean that the Federal Food, 

Drug and Cosmetic Act (FFDCA) or state laws may not apply. For exaxnple, even if a pesticide 

product meets the conditions for exemption from regulation under FIFRA, it might still be 

subject to FFDCA requirements to have a tolerax|ce or tolerance exemption if there is a pesticide 

chemical residue on food. The following axe exaxnples of products exempted from FIFRA under 

25(b): 

A. Pesticides Regulated By Another Federal Agency 

Certain Biological Control Agents. Biological control agents axe generally exempt 

from FIFRA regulation. 40 CFR 152.20(a). However, the Agency has determined 

(40 CFR 152. 20(a)(3)) that the following biological control agents axe not exempt 

and axe subject to FIFRA. 

(a) Eucaryotic microorganisms, including protozoa, algae, and fungi; 

(b) Procaryotic microorganisms, including bacteria; and 

(c) Viruses. 

B. Pesticide Not of a Character Requiring FIFRA Regulation 

Treated Articles or Substances. The Agency has determined that an axticle or 

substance containing a pesticide to protect the article or substance itself does not require 

registration and is exempt from all provisions of FIFRA, provided the pesticide is 

registered for such use and beaxs appropriate directions for such use. Claims for the 

preserved axticle or substance axe limited to the protection of the article or substance 

itself. See 40 CFR 152. 25(a) and PR Notice 2000-1. Exaxrlples include: 

(a) Paints that have been treated with a_ntimicrobial pesticides and beax claims that the 

dried paint film will be resistant to mold or mildew. Paints with expressed or 

implied claims made for protection of the surface beneath the paint film or for 

preventing or destroying mold or mildew on the surface of the paint or beneath the 

paint axe not within the treated articles exemption and, therefore, will require 

registration under FIFRA. Paints that axe to be used in canneries, breweries, 

hospitals, or other areas where a crucial consideration is prevention of bacteria or 
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(b) 

(c) 

mold that would pose a health risk axe generally not subject to the treated articles 

exemption and, therefore, axe regulated under FIFRA. 

Shower curtains treated with a fungicide to retard mildew growth; lumber treated 

with a wood preservative; bathroom caulks impregnated with a mildewcide; and 

fabrics and leather treated with preservative compounds (all of which uses axe 

intended to protect the treated articles themselves) axe other exaxrlples of products 

that have been historically exempted from the requirements of FIFRA. 

Shirts and other articles of clothing treated with an insecticide to repel mosquitoes 

and other insect pests axe exaxrlples of products treated with insecticides that require 

registration of the artic le of c lothing. Bec aus e the treatment would be for the 

benefit of the wearer rather than to protect the clothing, the treated article 

exemption would not apply and the article of clothing would be subject to 

registration. 

2. Pheromones and Pheromone Traps 

Pheromones and identical or substantially similar compounds labeled for use only in 

pheromone traps (or labeled for use in a manner which the Administrator determines 

poses no greater risk of adverse effects on the environment than use in pheromone 

traps), and pheromone traps in which those compounds axe the sole active ingredient 

axe not subject to FIFRA regulation. Refer to 40 CFR 152. 25(b) (1), (b) (2), and (b) (3) to 

determine whether a substance is a pheromone for purposes of this exemption. Refer to 

40 CFR 152. 25(b)(4) to determine whether the pheromone trap falls within the 

exemption. Pheromones axe chemicals used in intra-species communication. A 

chemical used in inter-species communication (i.e., using fox urine to repel rabbits) is 

an "allomone" and would be subject to FIFRA. 

Preservatives for Biological Specimens 

(a) Embalming Fluids. Mortuary supplies intended to prevent or mitigate mold and 

bacteria on or in human cadavers axe exempt. 40 CFR 152. 25 (c)(3). The rationale 

for this exemption is that the use is limited to embalmers and morticians who axe 

specially trained to handle such products and do not require the protection afforded 

by registration. The general public would not be exposed to such products. 

(b) 

(c) 

Animal and animal organ preservatives Products used to preserve animal or animal 

organ specimens in mortuaries, laboratories, hospitals, museums, and institutions of 

learning axe exempt. 40 CFR 152. 25(c)(2). 

Preservatives for Laboratory Analysis. Products used to preserve the integrity of 

milk, urine, blood, or other bodily fluids for laboratory analysis axe exempt. 

40 CFR 152. 25(3). 

Foods. Products consisting of foods and containing no active ingredients, which axe 

used to attract pests, axe exempt. 40 CFR 152.25(d). 
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Natural Cedar. Natural cedar blocks, chips, shavings, balls, chests, drawer liners, 

paneling, and needles that meet all of the following criteria: 

(a) The product consists totally of cedaa-wood or natural cedar; 

(b) 

(c) 

The product is not treated, combined or impregnated with any additional 

substance(s); and 

The product bears claims or directions for use solely to repel arthropods other than 

ticks or to retard mildew, and no additional claims are made in sale or distribution. 

The labeling must be limited to specific axthropods, or must exclude ticks if any 

general term such as "axthropods", "insects," "bugs," or any other broad inclusive 

term, is used. The exemption does not apply to natural cedar products claimed to 

repel ticks. The exemption does not apply to cedar oil, or formulated products 

which contain cedar oil, other cedar extracts, or ground cedar wood as part of a 

mixture. 40 CFR 152.25(e). 

Minimum Risk Pesticides. 40 CFR Section 152.25(f) (previously 40 CFR 152.25(g)) 

exempts certain "minimum risk pesticides" from the requirements of FIFRA if they 

satisfy all the conditions described in that provision (i.e., 152.25(f)(1)-(3)). Some of the 

conditions of exemption specifically relate to aproduct’s labeling (see 152.25(f)(3)). For 

further information, PRN2000-6: "Minimum Risk l?esticides Exempted under FIFRA 

Section 25(b) Clarification of Issues". See also EPA’s webpage for Minimum Risk 

l?esticides http://www.epa.gov/pesticides/biopesticides/regtools/25b_list.htm and the list 

of permis sible inerts http ://www. epa. gov/pesticides/biopesticides/regtools/25b/25b- 

inerts.htm 

FIFRA defines a device as "any instrument or contrivance (other than a firearm) which is 

intended for trapping, destroying, repelling, or mitigating any pest or any other form of plant or 

animal life (other than man and other than bacteria, virus, or other microorganism on or in living 

man or other living animals); but not including equipment used for the application of pesticides 

when sold separately therefrom" FIFRA 2(h). FIFRA does not require the registration of 

pesticidal devices. Devices, however, axe subject to a number of FIFRA’s provisions including, 

labeling requirements and establishment number identifying the location where the device was 

produc ed. See 40 CFR 152. 500 and Chapter 13 of EI?A’ s l?esticide Registration Manual 

( http : //www2. epa. gov/pesticide-registration/pesticide-registration-manual-chapter-13-devices) 

for more information on devices and additional FIFRA requirements. 

Equipment that generates a pesticide (e.g., a CO2 or ozone generator) may or may not be 

considered a device. The reviewer should consult with the l?M if there is any question about the 

product’s status. 
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What’s changed in this version? 

Updated cover page. 

Added Table of Contents. 

Added What’s changed in this version? section. 

Reformatted text and style to improve readability. 

Updated hyperlinks. 

Reorganized sections and subsections. 

Added note on using supplemental distributor labeling terminology. 

Updated web-distributed labeling section to include container label language example. 

Updated label submission requirements section to include e-Submission methods. 

Added note on submitting five replicates for paper copy submissions. 

Updated final printed labeling section to reflect current practices. 

Updated MOA symbol reference from PR Notice 2001-5 to PR Notice 2017-1. 

Updated first aid statement location per EPA’s guidance document EPA’S Guidance for 

Pesticide Registrants on Location of the First Aid Statement per 40 CFR 156.68. 
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Introduction 

This chapter describes the various types of pesticide labels and also addresses general labeling 

requirements concerning text format, label contents and placement, mandatory versus advisory 

statements, and final printed labeling. The last section of this chapter explains how to submit 

labels for EPA review. 

Types of labels and labeling 
This section defines "label" and "labeling" and discusses the various types of pesticide labels and 

labeling. Final printed labeling is discussed separately towards the end of this chapter. 

A. Definitions 

FIFRA 2(p) defines pesticide "label" and "labeling" as: 

LABEL 

LABELING 

The written, printed, or graphic matter on, or attached to, the pesticide or device 

or any of its containers or wrappers. 

All labels and all other written, printed, or graphic matter accompanying the 

pesticide or device at any time, or to which reference is made on the label or in 

literature accompanying the pesticide or device, except to current official 

publications of the Environmental Protection Agency, the United States 

Departments of Agriculture and Interior, and the Department of Health and 

Human Services, State experiment stations, State agricultural colleges, and other 

similar Federal or State institutions or agencies authorized by law to conduct 

research in the field of pesticides. 

Master label 

A master label contains all of the approved uses for a given pesticide product and all 

associated labeling. Master labels must be submitted for EPA approval. Approved 

master labels are stamped "ACCEPTED" and placed in the official record. Labeling for a 

given product must not contain any text beyond that which is approved in the master 

label (except for supplemental labeling as explained below). 

Final printed labeling 

A final printed labeling is the label or labeling of a pesticide product when it is 

distributed or sold. Pursuant to 40 CFR 156.10(a)(6), with certain limited exceptions, 

"final printed labeling must be submitted and accepted prior to registration. However, 

final printed labeling need not be submitted until draft label texts have been 

provisionally accepted by the Agency." 
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A "sub-label" (or "split-label") contains a subset of the approved uses under a given 

master label, but is a complete, standalone label, containing all of the required labeling 

elements. A registrant may distribute or sell a product under a sub-label provided that in 

limiting the uses identified on the label, no changes would be necessary to the 

precautionary statements, use classification, or packaging of the product. 40 CFR 

152.130(b). Since sub-labels only contain text which already appears on the master label, 

they are not stamped "ACCEPTED" separately. Final printed labeling must be submitted 

according to 40 CFR 156.10(a)(6). A distributor product with a sub-label containing an 

alternate brand name must meet the requirements of 40 CFR 152.132 and 40 CFR 

156.10(b)(2)(ii). 

Registrants submitting a sub-label should clearly: 

Indicate when the sub-label does not contain the entire use profile of the 

product. 

Annotate specific label changes on the sub-label. 

If proposed changes to a sub-label require changes to the master label, the 

registrant must submit a new master label incorporating and annotating any 

additions or changes. 

Indicate at the top of the label whether it is a "Sub-Label" or "Split-Label," for 

example: 

SUB-LABEL - Revises Master Label dated XX-XX-XX 

A new master label containing all currently-approved uses is required when a sub-label is 

submitted with additions not on the approved master label. Only the master label will be 

stamped "ACCEPTED." The previously-approved labeling may be distributed or sold for a 

period of 18 months after approval of the revision. 40 CFR 152.130(c). 

Supp[ementa[ labelin  

Supplemental labeling contains modifications to the pesticide label since the last- 

approved master label (e.g. new use, change application timing). Supplemental labels 

must be submitted for EPA approval, and approved labels are stamped "ACCEPTED" and 

placed in the official record. Supplemental labels are partial labels distributed with the 

product by the registrant or distributors in addition to the complete product label. Since 

these are partial labels, they must bear a statement referring the user to the product 

label for complete directions, precautions, and a statement that both the product label 

and supplemental labeling must be in the possession of the user when using the product. 

Compliance with both the product label and supplemental labeling is required to safely 

and effectively use the product. 
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Supplemental labeling must include the following: 

Product name 

EPA Registration Number 

Restricted use classification statement (if applicable) 

"It is a violation of Federal law to use this product in a manner inconsistent with its 

labeling." 

"This labeling must be in possession of the user at the time of application." 

"Read the label affixed to the container for [product name] before applying." 

"Use of [product name] according to this labeling is subject to the use precautions 

and limitations imposed by the label affixed to the container for [product name]." 

Typically, supplemental labeling will be incorporated into the master label at the next 

printing of the product label (final printed label) or within 18 months, whichever comes 

first. However, there are circumstances when this might not be done; for example, if the 

directions for use on the supplemental labeling are subject to continual, frequent change 

(e.g., California aerial application county restrictions can change every six months.). 

Supplemental labeling must be approved prior to distribution. 

Supplemental labeling also includes state registration of special local need (SLN) under 

FIFRA 24(c). Refer to 40 CFR 162.153(e)(3) for state registration label requirements. 

DistHbuto _r’ iabel 

A distributor label is used when a product is registered to one company, but is 

distributed or sold (known as "supplemental distribution") by another company (known 

as the "distributor" or "sub-registrant"). 40 CFR 152.132. Distributor labels are not 

submitted for approval, but a Notice of Supplemental Distribution must be submitted to 

EPA before supplemental distribution of the product. The registrant is responsible for 

the contents of both the distributor product and the distributor label. 

A distributor label must be the same as that of the registered product label except for: 

Product name 

Distributor name and address 

EPA Establishment Number 

EPA Registration Number (a third set of numbers is added at the end denoting 

the distributor’s company number, e.g. EPA Reg. No. 1234-56-7890.) 

Product claims (specific claims may be deleted so long as no other changes are 

necessary, but new claims cannot be added) 

Warranty statements (if allowed by contract between the registrant and the 

distributor and such change is not false or misleading) 
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~, The term "supplemental distributor labeling" is sometimes used, but is not proper 

EPA terminology and is often confused with the term "supplemental labeling." The 

correct term is "distributor label." A supplemental label is used to add new uses or 

directions for a product, while a distributor label cannot include any uses or directions 

that differ from the registered product’s labeling. 

Bulletins, leaflets, circulars, brochures, data sheets, flyers, or other written, printed or 

graphic matter referenced on the label or accompanying the product are known as 

"collateral labeling." Such labeling is subject to applicable requirements of FIFRA and the 

Agency’s regulations. In addition, collateral labeling may not bear claims or 

representations that substantially differ from those accepted in connection with 

registration of the product. FIFRA 12(a)(1)(B). Collateral labeling must be submitted 

along with the application for registration and must be accepted by EPA before it can be 

referenced on the label and/or distributed along with the product. However, official 

publications of certain federal and state agencies and institutions referenced on or 

accompanying a label or labeling are exempted by FIFRA 2(p)(2)(B) from the definition 

of label and labeling, and therefore do not require review. 

Safet   data  heet:  

The Occupational Safety and Health Administration (OSHA) has direct authority over 

Safety Data Sheets (SDS), formerly called Material Safety Data Sheets (MSDS). When an 

SDS is distributed with a pesticide it becomes a part of the pesticide labeling because it 

is accompanying the product. FIFRA 2(p)(2)(A). Therefore, if an SDS includes warnings, 

precautions or any other information that conflict with the FIFRA-approved label, it 

could be misleading to users of the pesticide and therefore cause the pesticide to be 

considered misbranded and unlawful for sale or distribution. For example, in 2012 OSHA 

adopted a revised Hazard Communication Rule for SDSs which utilizes the criteria for 

signal words adopted by multiple countries under the Globally Harmonized System 

(GHS) for hazard communication language and symbols. EPA has not adopted the GHS 

criteria, and thus an OSHA SDS may have a signal word that differs from the one EPA 

requires for a pesticide product label. PR Notice 2012-1 explains how a company can 

explain and justify such a difference if it occurs in order to prevent users from being 

misled by the inconsistencies. 

Web-dIistributed labeling 

A web-distributed labeling is a legally-valid, enforceable labeling for a pesticide product 

that is accessible online, and can be tailored to provide users with instructions specific 

to the use site and the state in which the product will be used. PR Notice 2014-1 

provides guidance on web-distributed labeling, with instructions on how to submit 

websites and web-distributed labels for review. 
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To add web-distributed labeling, the container label should include a statement at the 

beginning of the Directions for Use section, immediately after any required text, that: 

directs users to the website with the web-distributed labeling; 

indicates that the web-distributed labeling is legally valid; and 

informs users that they may choose which label to follow (container vs. website) 

in cases where the labels conflict. In areas of conflict, the user must use only 

one set of labeling instructions. 

EXAMPLE OF CONTAINER LABEL DIRECTIONS FOR WEB-DISTRIBUTED LABELING 

You may obtain additional labeling from [website address]. If using the additional 

labeling to apply the product, you must possess a copy of this additional labeling at the 

time of application. It is a violation of federal law to use this product in a manner 

inconsistent with its attached label or any additional labeling, including any web- 

distributed labeling. In instances where the additional web-distributed labeling conflicts 

with the container label, the user may choose a single, valid version of the labeling to 

follow. However, for areas of overlap or conflict, the user must use only one set of 

labeling instructions, either the attached container label or the web-distributed labeling. 

Do not mix and match labeling directions. 

The release for shipment date is in DDMMYYYY format and can be found on the neck of 

the container. The unique identifier format is AAAAA-11111 and it can be found on the 

neck of the container below the release for shipment date. 

If a label references a company’s website, either by listing a web address or URL, 

including a Quick Response Code (QR Code), or using similar identifiers that direct to a 

website, then the website becomes "labeling" under FIFRA and is subject to EPA review. 

PR Notice 2014-1. If the website contains false or misleading information, then the 

product may be considered misbranded and unlawful to sell or distribute under 

FIFRA 121al1111EI. 40 CFR 156.101a1151 list examples of statements EPA considers 

misbranding. Also, regardless of whether a website is referenced on a product’s label, 

claims made on the website may not substantially differ from approved claims related 

to that product. Claims that do substantially differ from what was approved may result 

in a pesticide product that is unlawful to sell or distribute under FIFRA 12(a)(1)(B). 

Some labels submitted to the Agency have information addressing non-FIFRA issues 

(e.g., Department of Transportation (DOT) shipping rules; New York City fire code 

symbols; Hazardous Materials Identification System (HMIS), National Paints and 
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I!!o 

Coatings Association (NPCA), and National Fire Protection Association (NFPA) hazard 

codes and rating systems; Food and Drug Administration or Department of Agriculture 

numbers; and bar codes). A registrant may choose to place such text on the label but 

the text may not replace, obscure, conflict with, or supersede the FIFRA-required text. 

Label format 

A. Prominence and legibility 

All words, statements, graphic representations, designs or other information that are 

legally required to appear on labeling must be clearly legible, conspicuous, and easily 

understood to the reader. All required label text must be set in 6-point or larger type, 

appear on a clear contrasting background, and not be obscured or crowded. 

40 CFR 156.10(a)(2). 

Bo Label placement on container 

The label must appear on or be securely attached to the immediate container of the 

pesticide product. "Securely attached" means that a label can reasonably be expected 

to remain affixed during the foreseeable conditions and period of use. If the 

immediate container is enclosed within a wrapper or outside container through which 

the label cannot be clearly read, the label must also be securely attached to such 

outside wrapper or container, if it is part of the package as customarily distributed or 

sold. 40 CFR 156.10(a)(4)(i). Requirements for label placement on tank cars and other 

bulk containers during transport and storage are described in 40 CFR 156.10(a)(4)(ii). 

Co Front panel minimum type size requirements 

All required front panel warning statements (signal word, child hazard warning, and in 

certain cases the first aid statement) must be grouped together, and appear with 

sufficient prominence relative to other front panel text and graphics. 40 CFR 156.60. 

The tables below show the minimum type size requirements and type size examples 

based on various front panel sizes. 
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FRONT PANEL MINIMUM TYPE SIZE REQUIREMENTS1 

Front PanelLabelSize(in2) 

>S - 10 

>10- 15 

>15 -30 

>30 

1Notypesizeonanylabelcan belessthan 6 point. 

Minimum Signal Word Type Size 

6 point 

10 point 

12 point 

14 point 

18 point 

Minimum KOOROC Type Size 

6 point 

6 point 

8 point 

10 point 

12 point 

6 point 

6 point 

6 point 

10 point 

6 point 

6 point 

12 point 

8 point 

8 point 

14 point 

10 point 

10 point 

18 point 

12 point 

12 point 

Example for front panel size <5 in2 

POISON DANGER WARNING 

KEEP OUTOF REACH OF CHILDREN 

Keep Out of Reach of Child ren 

Example for front panel size >5-:1.0 in~ 

POISON DANGER WARNING 

KEEP OUTOF REACH OF CHILDREN 

Keep Out of Reach of Child ren 

Example for front panel size >10-15 in~ 

POISON DANGER WARNING 

KEEP OUT OF REACH OF CHILDREN 

Keep Out of Reach of Children 

Example for front panel size >15-30 in~ 

POISON DANG ER WARNING 

KEEP OUT OF REACH OF CHILDREN 

Keep Out of Reach of Children 

Example for front panel size >30 in~ 

POISON DANGER WARNING 
KEEP OUT OF REACH OF CHILDREN 

Keep Out of Reach of Children 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 
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IVo Label contents and placement 

Listed below are the various sections of the label in the approximate order they should appear 

on a label. Each section corresponds to the chapter in this manual which discusses that 

particular part of the label in more detail. Different formats are used for certain classes of 

products (e.g., rodenticide baits). Unless otherwise noted, panel sub-headings in this section 

represent the panel(s) on which the label information listed under each sub-heading is 

recommended for inclusion. 

A. Front panel label contents 

1. Restricted use pesticide statement (Chapter 6) 

A product classified as a "restricted use" pesticide (RUP) under FIFRA Section 

3(d)(1)(c) must include the required RUP statements at the top of the front 

panel, under the heading "Restricted Use Pesticide." 40 CFR 156.10(i)(2). 

Product name, brand or trademark (Chapter 12) 

The name, brand or trademark under which the pesticide product is sold must 

appear on the front panel of the label. 40 CFR 156.10(b)(1). 

3o Ingredient statement (Chapter 5) 

The name and percentage by weight of each active ingredient and the total 

percentage by weight of all other/inert ingredients must be on the front panel 

of the label. It must also be on the outside container or wrapper if the 

ingredient statement is not clearly visible. If the size or form of the product 

package makes it impractical to place the ingredient statement on the front 

panel of the label, permission may be granted for the ingredient statement to 

appear elsewhere. 40 CFR 156.10(g)(2). 

Keep Out of Reach of Children statement (Chapter 7) 

The statement "Keep Out of Reach of Children," also known as KOOROC or 

the child hazard warning statement, must be placed on the front panel of the 

label near the signal word. EPA may waive the child hazard statement 

requirement if a product meets certain criteria. EPA may also approve an 

alternative child hazard warning if it more appropriately reflects the 

product’s use or exposure to children. 40 CFR 156.66. 

Chapter 3: General Labeling Requirements 3-9 

Exhibit 5440 0034 



Label Review Manual 

Signal word (Chapter 7) 

The signal word corresponding to the highest/most toxic acute toxicity category 

to which a pesticide product is assigned must appear on the front panel of the 

label. Products classified as Toxicity Category I based on acute oral, acute 

dermal, or acute inhalation hazard; or certain inert ingredients must also include 

the word "Poison" (in red on a contrasting background color) next to the signal 

word DANGER, with the skull and crossbones symbol in close proximity. 

40 CFR 156.64. 

6. First aid for toxicity category I (Chapter 7) 

Each product must bear a first aid statement if the product has systemic effects 

in Toxicity Category I, II or III, or skin or eye irritation effects in Toxicity Category 

I or II. First aid statements for products classified as Toxicity Category I must 

appear on the front visible panel unless EPA permits reasonable variations in 

placement of the statement and a reference such as "See side/back panel for 

first aid statement." appears on the front panel. 40 CFR 156.68 and EPA’s 

Guidance for Pesticide Reqistrants on Location of the First Aid Statement per 40 

CFR 156.6B. 

7. Net contents/net weight (Chapter 17) 

The net contents/net weight statement identifies the weight or volume of a 

pesticide in the container. There is no required location for this statement, but 

the preferred location is at the bottom of the front panel below the company 

name and address. 

Other label contents 

1o EPA registration number (Chapter 14) 

The EPA registration number is the single most important piece of information 

for tracking pesticide products. This identifier must appear on the label of the 

product, preceded by the phrase "EPA Registration No.," or "EPA Reg. No.," and 

be set in type size and style similar, and run parallel to, other print on that part 

of the label on which it appears. 40 CFR 156.10(e). 

2, EPA establishment number (Chapter 14) 

The EPA establishment number identifies the final physical location where the 

pesticide product was produced or labeled. This identifier must be preceded by 

the phrase "EPA Est. No.," and may appear on any suitable location on the label 
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or immediate container; however, it must appear on the wrapper or outside 

container of the package if the number cannot be clearly read through the 

wrapper or container. 40 CFR 156.10(f). 

3° Company name and address (Chapter 15) 

The name and address of the producer, registrant, or person for whom the 

product is produced. 40 CFR 156.10(a)(1)(ii). 

4. Mode of action classification symbol (Chapter 11) 

When applicable, the mode of action (MOA) classification symbol is 

recommended to be placed in the upper right hand corner of the front panel of 

end-use product labels, although it may be placed elsewhere on the label. 

PR Notice 2017-1. 

Hazard and precautionary statements (Chapter 7) 

Hazard and precautionary statements that are not required on the front panel 

may appear on other panels of the label. These statements must appear 

together on the label under the heading "Precautionary Statements" and under 

the appropriate subheadings. 

6o Hazards to humans and domestic animals (Chapter 7) 

When an acute hazard may exist to humans or domestic animals, the label must 

include precautionary statements describing the particular hazard, route(s) of 

exposure and precautions to be taken to avoid accident, injury or toxic effect or 

to mitigate the effect. The precautionary paragraph should be placed under a 

subheading similar to "Hazards to Humans and Domestic Animals," and must be 

preceded by the appropriate signal word. The phrase "domestic animals" may 

be omitted if domestic animal exposure is not expected. These statements may 

be placed on any panel of the label. 40 CFR 156.70. 

7. First aid for toxicity category II, III, or IV (Chapter 7) 

First aid statements for products classified as Toxicity Category II, III, or IV may 

appear on the front, side, back, or inside panel, with a referral statement such 

as "See side/back/inside panel for additional precautionary statements." on the 

front visible panel near the signal word. Products classified as Toxicity Category 

IV are not required to include a first aid statement, but it is highly 

recommended. PR Notice 2001-1 and EPA’s Guidance for Pesticide Reqistrants 

on Location of the First Aid Statement per 40 CFR 156.68. 
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Environmental hazards (Chapter 

Where environmental hazards exist, including hazards to non-target organisms, 

statements that identify the nature of the hazard and the precautions necessary 

to avoid potential accident, injury, or damage must appear on the label, under 

the heading "Environmental Hazards." These statements may appear on any 

panel of the label. 40 CFR 156.80. 

Physical or chemical hazards (Chapter 9) 

When applicable, flammability and/or explosivity statements and the various 

precautions to be taken must be identified on the label. Warning statements 

pertaining to other physical or chemical hazards (e.g., oxidizing potential, 

conductivity, chemical reactions leading to production of toxic substances) may 

be required on a case-by-case basis. These statements should be placed under 

the subheading "Physical or Chemical Hazards" on any panel of the label. 

40 CFR 156.78. 

~ The regulations only require a heading similar to "Physical or Chemical 

Hazards." The heading "Physical and Chemical Hazards" is also acceptable. 

10. Worker protection labeling (Chapter 10) 

Worker protection statements are required for pesticide products in use 

settings covered under the Worker Protection Standard (WPS) and in non-WPS 

settings. 40 CFR 156 Subpart K. 

!i. Directions for use (Chapter 11) 

This section of the label provides instructions for how to safely and effectively 

use the pesticide product, including where and when to use it, which pest(s) to 

use it on, how much to apply, and which types of application equipment are 

appropriate. This section also includes certain WPS statements and any other 

information that is necessary to protect human health and the environment. 

These instructions must be placed under the heading "Directions for Use" and 

may appear on any panel of the label. 40 CFR 156.10(i). 

!2. Warranty statement (Chapter 12) 

This is a disclaimer included voluntarily on most pesticide products by the 

registrant. When it is included, it must conform to specific requirements. 
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Instructions for storing the pesticide product and disposing of unused pesticide 

and its container must be placed under the heading "Storage and Disposal." 

40 CFR 156.10(i)(2)(ix). 

Co ntai  er label booklet 

A booklet or other "pull-off" type labeling may be used when it is not feasible to fit the 

entire label text directly on the product container. The table below lists the label 

contents that must be on the label which is on or "securely-attached" to the container, 

subject to the exceptions in 40 CFR 156.10, and the minimum contents that should be 

on the booklet or other "pull-off" labeling. The securely-attached container label should 

also include a referral statement to the booklet for Directions for Use and other 

information, as applicable. 

Label Content 

Name and address of the producer, 

registrant, or person for whom produced 

Restricted Use statement (if applicable) 

Product name, brand, or trademark 

Signal word, including skull and 

crossbones symbol (if applicable) 

"Keep Out of Reach of Children" 

Precautionary Statements, including First 

Aid and Hazards to Humans and Domestic 

Animals statement 

EPA Registration Number 

EPA Establishment Number 

Ingredient statement 

Net Weight/Net Contents 

Storage and Disposal 

Referral statement to booklet for 
Directions for Use (if applicable) 

Directions for Use 

Securely-attached Detachable label 

container label booklet 
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Mandatory and adviso r¥ statements 
Label and labeling statements need to be clearly mandatory or advisory in order to avoid 

confusion that may cause misuse and/or adverse effects to human health and the environment 

and to avoid making key requirements unenforceable. PR Notice 2000-5. 

Mandatory statements 

Mandatory statements relate to the actions that are necessary to ensure the proper use 

of the pesticide and to prevent the occurrence of unreasonable adverse effects on the 

environment, which is defined in FIFRA. Mandatory statements include directions for 

use and restrictions that direct the user to take or avoid specific actions. The directions 

and restrictions specify where, when and how a pesticide is to be applied. Mandatory 

statements are generally written in imperative or directive sentences. Either EPA or the 

registrant may develop mandatory labeling statements. When writing mandatory 

statements, both EPA and the registrant need to ensure that such statements are 

necessary to ensure proper use of a pesticide and to prevent unreasonable adverse 

effects on the environment. The following are examples of mandatory statements: 

"Wear chemical-resistant gloves." 

"Do not apply within 66 feet of wells." 

"Do not apply directly to water." 

"Keep away from heat, sparks and open flame." 

"Do not enter into treated areas for 12 hours." 

"Apply immediately after mixing." 

"Do not apply when wind speed exceeds 15 mph." 

Advisory statements 

Advisory statements provide information to the product user on such topics as product 

characteristics and how to maximize safety and efficacy while using the product. Such 

statements are acceptable as long as they do not conflict with mandatory statements, 

are not false or misleading, and do not otherwise violate statutory or regulatory 

requirements. 

Advisory statements are best written in descriptive or nondirective terms. Phrasing 

advisory statements in straightforward, factual terms minimizes the possibility that they 

will conflict with mandatory statements. The use of certain words such as "should", 
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"may" or "recommend" in advisory statements may erroneously mislead the user to 

believe that he/she must comply with such statements; or conversely, that a non- 

recommended use is still permitted, leading to a possible misuse. Advisory statements 

should explain the purpose or benefit of doing something, instead of just asserting that 

it should be done. The following are examples of problematic statements and preferred 

alternatives: 

Precautionary Statements 

Problematic "Latex gloves are recommended." 

Preferred "Latex gloves provide the best protection." 

Physical and Chemical Hazards 

Problematic "It is preferable to open containers of aluminum phosphide 

products in open air as under certain conditions they may flash 

upon opening. Containers may also be opened near a fan or 

other appropriate ventilation which will rapidly exhaust 

contaminated air." 

Preferred "Opening aluminum phosphide containers outdoors or indoors 

near an exhaust fan or other ventilation helps to ensure that the 

gas will be rapidly dispersed if the product flashes." 

Directions for Use 

Problematic "Tank mixtures should be applied immediately after 

preparation. If for any reason this is not possible, ensure that 

sufficient agitation has been provided to remix all products and 

check for complete resuspension prior to application." 

Preferred "Applying the product immediately after preparation will help 

to ensure that it is in suspension. If application is delayed, 

agitation to remix the products and checking for resuspension 

will ensure proper blending." 

Problematic "Factors such as depth to the drain system, soil type, and 

degree of compaction should be taken into account in 

determining the depth of treatment." 

Preferred "The depth of treatment depends on the depth of the drain 

system, soil type, and degree of soil compaction." 
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Problematic "It may be necessary to treat along one side of interior partition 

walls if there are cracks in the slab, plumbing entry points, 

existing termite infestations, or other conditions which would 

make treatment appropriate." 

Preferred "Treatment along one side of interior partition walls where 

there are cracks in the slab, plumbing entry points, existing 

termite infestations, or evidence of other means of access 

prevents further infestation." 

Problematic "The spray mixture should be directed to the soil around the 

base of the cotton plants. Care should be taken to prevent the 

spray from striking the cotton leaves as injury will occur. The 

use of leaf lifters or shields on application equipment is 

recommended to avoid spraying the cotton foliage." 

Preferred "Directing the spray mixture around the base of the cotton 

plants and using leaf lifters and shields on application 

equipment will help minimize foliage contact and plant injury." 

Label submission requirements 
Draft labels submitted for EPA review must follow the application procedures in 40 CFR 152.50. 

In addition, registrants are encouraged to follow the other steps outlined below to facilitate 

review. Registrants are also highly encouraged to submit applications and labels electronically, 

which increases review efficiency and improves the quality of labels provided to the public via 

the Pesticide Product Label System. 

Ao PalPer submissions 

Paper submissions for new registrations or amendments must include five copies of all 

draft labeling (typescript or mock-up). 40 CFR 152.50. For amendments, the Agency 

requests one marked copy of the draft label, indicating proposed changes. The other 

four copies should be "clean" and not annotated in any way, containing the proposed 

label changes. 

All copies must be legible and should be of suitable quality for making legible 

photocopies. Draft labels should be submitted on standard, letter-sized 8 ½, X :1:1" 

paper, set in at least :12-point font size. 

Under current practices, submitting five copies of draft labeling may be 

unnecessary. Registrants should consult with the product manager or registration 

ombudsman before submitting a paper application with labels. 
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£!ectronic submissions 

Registrants can submit draft labeling electronically using various methods depending on 

the type of application package. 

Electronic label with paper application: An electronic label ("e-label") as a text- 

searchable .pdf file may be submitted on a CD-ROM or DVD along with a paper 

application. In this case, only one paper copy of the label needs to be submitted 

with the paper application. A Certification with Respect to Label Integrity form must 

be completed and submitted with the e-label. 

Electronic label with electronic application: An e-Submission package can be 

generated and submitted using the Pesticide Submission Portal (PSP) through EPA’s 

Central Data Exchange (CDX) Network, the e-Dossier Builder, or by using an XML file 

creation application. The e-label must be a text searchable .pdf file. No paper copies 

for any documents, including labeling, are needed with an e-Submission. 
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Label reviews axe conducted for many types of submissions. How a reviewer proceeds with a 

label review depends on the type of action proposed by the registrant and whether the 

submission is a new submission (first time submitted to the Agency) or a follow-up to a previous 

submission. 

When a registrant submits information pertaining to several products that axe similar in 

composition or a series of dilutions (products that have the same active ingredient (a.i.) and other 

ingredients so when diluted they may be considered identical), every effort should be made to 

route and review these submissions together to ensure consistency of labeling decisions. 

Labeling use patterns (sites and pests) axe captured for the purpose of registration, re-registration 

and registration review and axe internally available in the Office of Pesticides Program 

Information Network (OPP1N) database. This will soon become PRISM, the "Pesticide 

Registration Improvement System". It is very important that the Agency be able to easily and 

accurately identify the registered uses for pesticide products. OPP1N/PRISM captures 

registration numbers, active ingredients, use sites, etc. from approved Section 3 and Section 

24(c) labels. OPP1N/PRISM provides the basis for determining what products are currently 

registered and their use patterns. The registrant must submit and maintain a "Master Label" 

beating all registered uses for each registered product (whether or not they use sub-labels or 

split- labels as described in Chapter 3 IV.B). The regulations allow the reviewer to request the 

complete text of the proposed amended label at any time. 40 CFR 152.50(e). 

Electronic Label Review 
OPP has begun to use electronic label review to assist in the review and approval of pesticide 

labels. 

A: Use of a text searchable .pdf label during EPA review of any label submission. The label 

reviewer will use a computer to: 

a) compare the proposed e-label to the last version to quickly identify changes, 

b) comment directly on label to indicate any revisions required on the label. 

A: Registrants should submit a text searchable .pdf of the label on a CD-ROM along with the 

usual paper application. The paperwork should also include a signed affidavit (see website for 

form) that states that the paper label matches the e-label. Alternately, the entire application can 

be submitted in electronic XML format on a CD-ROM. E-labels can be submitted for an initial 

product application, a label axnendment, or a label notification. Resubmission of corrected labels 

per EPA comments can be sent via email directly to the label reviewer. 
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Q: Hq~a~ are the technical req~iirements.fOr 

A: See website: http://www2, epa.gov/pesticide-registration/electronic-submissions-pesticide- 
applications 

Critical requirements for e-labels: 

a) must be a text seoxchable .pdf (not image) 

b) use of filenoxne syntax: reg#.yyyymmdd.anything else.pdf 

c) embed the fonts used in label in the .pdf 

Q: ~q~a~ are the benc~Sfit,~ 

A: The use of electronic labels will help to increase EPA review efficiency and improve the 

quality of labeling. The comparison function con quickly identify changes (intentional and 

unintentional) in the proposed version of a label and can be used to ensure conformance to any 

standardized text requirements. The commenting function allows the reviewer to pinpoint where 

changes are needed to the la 

bel and provide text which the registrant con copy/paste into a 

revised label. Using email, rather than paper mail, to exchange comments and revised labels 

mo_kes the process more efficient and saves paper. Ultimately, e-label review allows the label 

reviewer and registrant to work interactively to achieve a label stamped "accepted" without any 

qualifying comments. 

IIo Labeling and labeling changes that do not 
require submission or review 
Ao 
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Distributor Labeling 

After a registrant has obtained registration for its pesticide product, a second person or 

company may then distribute or sell the basic registrant~s product under the second person 

or company’s name and address. Such distribution and sale is termed "supplemental 

distribution" and the product is referred to as a "distributor product". Supplemental 

distribution requires an agreement between the basic registrant and the second company 

(usually referred to as the "distributor"). The registrant confirms the agreement, both the 

registrant and the distributor company sign the Notice of Supplemental Distribution of a 

Registered Pesticide Product form (EPA Form 8570-5) for each distributor product, and the 

registrant submits the original signed form to the Agency. The distributor does not submit 

the form. (See 40 CFR 152.132 for other requirements). The distributor is considered an 

agent of the registrant for all purposes under FIFRA and both the distributor and the 

registrant con be held liable for violations pertaining to the distributor product. 40 CFR 

152.132. The basic registrant is requested to notify EPA in writing if it terminates its 

agreement with a distributor (See the Pesticide Registration Manual (Blue Book)). 

Distributor labels should not be submitted to EPA for review even though distributor 

products axe subject to FIFRA and its implementing regulations. If submitted they will not 

be stamped "Accepted", or even retained in Agency files (See Chapter 14 for more 

infr~rmatir~n r~n di~trihutr~r lahelin~ 
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Uo Minimum Risk Pesticide Exemptions 

FIFRA section 25(b) authorizes the Agency to exempt from FIFRA regulation any pesticide 

which the Agency determines either (1) to be adequately regulated by another Federal 

agency or (2) to be a character which is unnecessaxy to be subject to FIFRA. In either case, 

the pesticide labels do not need to be submitted to the Agency. The Agency has exempted 

certain minimum risk pesticides by regulations, which are listed at 40 CFR 152.25(/)(1). 

40 CFR 152.25(/)(3) and PR Notice 2000-6 describe additional conditions required to be met 

in order for the product to be exempt. No false or misleading labeling statements, including 

those listed in 40 CFR 156. lO(a)(5)(i) through (viii) may appear on an exempt pesticide 

product. 40 CFR 152.25(/)(3)(iii). Only minimum risk inerts from the current updated list 

may be used to formulate exempt pesticides. 40 CFR 152.25(/)(2). The list can be found at 

http ://www2.epa.gov/minimum-risk-pesticides/inert-ingredients-approved-use-minimum- 

risk-pesticide -products. 

C. Non-Notification 

Do 

There axe changes to labels that can be made without notification to the Agency. See 

40 CFR 152.46(b). PR Notice 98-10 identifies those label topics that can be amended 

through "non-notification", Please note that other PR Notices may permit certain label 

modifications by notification for specific Agency initiated label changes. Also be aware that 

the Antimicrobials Division’s notification process is different in some respects from other 

Divisions. See PR Notice 98-10 for details relating to notification pursuant to 

FIFRA ~ 3 (c) (9). 

Devices 

A device is defined by Section 2(h) of FIFRA as any instrument or contrivance (other than a 

firearm) intended for trapping, destroying, repelling, or mitigating any pest or any other 

form of plant or animal life (other than man and other than a bacterium, virus, or other 

microorganism on or in living man or living animals) but not including equipment used for 

the application of pesticides (such as tamper-resistant bait boxes for rodenticides) when sold 

separately therefrom. 

A device is not required to be registered under FIFRA sec. 3. The Agency has issued a 

policy statement concerning its authority and activities with respect to devices, which was 

published in the Federal Register of November 19, 1976 (41 FR 51065). 

A device is subject, however, to the requirements set forth in: 

(1) FIFRA sec. 2(q)(1) and Part 156 of this chapter, with respect to labeling; 

(2) FIFRA sec. 7 and Part 167 of this chapter, with respect to establishment registration 

and reporting; 

(3) FIFRA sec. 8 and Part 169 of this chapter, with respect to books and records; 

(4) FIFRA sec. 9, with respect to inspection of establishments; 
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III. 

(5) FIFRA sec. 12, 13, and 14, with respect to violations, enforcement activities, and 

penalties; 

(6) FIFRA sec. 17, with respect to import and export of devices; 

(7) FIFRA sec. 25(c)(3), with respect to child-resistant packaging; and 

(8) FIFRA sec. 25(c)(4), with respect to the Agency’s authority to declare devices subject 

to certain provisions of the Act. 

Labeling and Labeling Changes that require 

review 
The following types of submissions require label review: 

~ New Active Ingredients and New Uses 

~ Technical Grade and Manufacturing Use Products 

~ New Products Containing Existing Active Ingredients 

~ Labeling Changes by Notification 

~ Amendments 

~ Identical or Substantially Similar Products 

~ Products for which Efficacy Data Must be Submitted 

~ Special Local Needs, state FIFRA section 24(c) labels 

~ Experimental Use Permits 

~ Re-registration 

A. New Active Ingredients and New Uses 

This type of submission involves a new active ingredient (a.i.) that is currently not registered 

by the Agency as a pesticide or a new use. The registrant must propose the labeling for such 

products. The labeling should, however, follow the general label format discussed in 

Chapter 3. The proposed label text may be modified as a result of the science review. 

B. Technical Grade and Manufacturing Use Products 

This type of submission involves a product that is used to manufacture or formulate other 

pesticides (MP). Normally, a technical grade product is registered concurrently with other 

manufacturing use products or end use products that can be formulated from it. (See 

description of these types of products below). 
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A technical grade active ingredient (TGAI) is the pesticide chemical in pure form (with 

impurities) as it is manufactured by a chemical company prior to being formulated into 

other pesticide products. 

An MP contains the technical grade active ingredient and may contain intentionally 

added inerts. A TGAI product is considered an MP, but not all MPs are technical grade 

products. (See 40 CFR 158.300; 40 CFR 161.155 (h) and (k)). The following statement 

in item 3 below applies to TGAI and MP products. 

3. MP registrants are required to identify in their labeling which uses they are supporting 

for reformulation into end use products. For example: 

"For formulating only into end-use products for (list the use patterns and 

sites’) 

PR Notice 94-1 recommends specific language. OPP requires that registrants identify at a 

minimum, the relevant sites, which are listed in the Pesticide Use Site Index. See also, 

Appedix A, part 161 of the CFR (Use Pattern Index for Antimicrobial Pesticides). 40 

CFR 156.10(i)(2)(iiO. Some MPs list very specific use patterns including pests and in 

some cases site limitations to assist their formulators in preparing their application for 

registration. 

The labeling of the MP source product used to produce the applicant’s product must either: 

List the uses sought by the applicant or 

Allow the applicant to formulate the MP product for the uses sought if the applicant 

satisfies the applicable EPA data requirements for such uses (see PR Notice 94-1). 

If an applicant wishes to use an MP product for a use that requires the applicant to first 

satisfy EPA data requirements in order to reformulate the MP product, the applicant 

must comply with EPA data submission/compensation obligations to support that use. 

4. The labeling of the technical grade or manufacturing use product should include a listing 

of the use patterns and sites for the end use products to be formulated from the MP, and 

will also include a statement such as: 

"For Manufacturing or Formulating Use Only" 

At the registrant’s discretion, one of the two statements listed below may be added to an 

MP label under "Directions for Use" to permit the reformulation of the product for a 

specific use or all additional uses supported by a formulator or a user group. 

"This product may be used to formulate products for specific use(s) not listed 

on the MP label if the formulator, user group, or grower has complied with 

the U.S. EPA data submission requirements" regarding the support of such 

use(s)" 

or 
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Co 

Do 

"This product may be used to formulate products for any additional uses not 

listed on the MP label if the formulator, user group, or grower has complied 

with U.S. EPA data submission requirements regarding the support of such 

uses". See PRN94-1. 

New Products Containing Existing Active Ingredients 

This type of submission involves an application for registration of a product containing an 

active ingredient (a.i.) that is currently registered for use as a pesticide. Label reviewers 

should consult label recommendations specified in the latest relevant Agency decision 

documents. Such documents may include the Reregistration Eligibility Decisions (REDs), 

Interim Reregistration Eligibility Decisions (IREDs), Biopesticide Registration Action 

Documents (BRADs), Registration Review Decisions, Registration Review Interim 

Decisions. 

Labeling Changes by Notification 

PR Notice 98-10 sets forth what actions can be done through notification and non- 

notification. Some of these changes can be made simply by "Notification"; which generally 

involves an Application for Pesticide Registration/Amendment form (EPA Form 8570-1) 

marked "Notification", a copy of the labeling with changes highlighted, and a certified 

statement of the notification, submitted to the Document Processing Desk. PR Notice 98-10. 

Notifications are processed separately from amendments. The Agency will respond in 

writing as it is able to do so. If the "notification" documents raise a concern with the label 

reviewer, he or she may require the registrant to submit an application for aanendment when 

necessary. 40 CFR 152.46(a)(2). The following modifications are some that can be made by 

notification. Refer to 

PR Notice 98-10 for specific information on the circumstances under which the Agency has 

determined notification is appropriate and for additional topics that can be modified through 

notification. 

Adding or changing alternate brand names 

Changing primary product name 

Adding or deleting pests (exceptions include, but are not limited to, pests of public 

health significance, termites or pests under USDA quarantine) 

Adding indoor, nonfood sites to antimicrobial products 

Changes in packaging and related labeling statements 

Use deletions related to Data Call-Ins 

Storage and disposal statements 

Use of symbols and graphics (except Skull & Crossbones) 
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Eo 

Changes in WarraJaty Statements 

,> Addition of certain relevant information to the labeling of an a_ntimicrobial pesticide 

product regarding product efficacy, product composition, container composition or 

design, or other characteristics that do not relate to a pesticidal claim or pesticidal 

activity (see FIFRA ~ 3(c)(9)) 

Please note that registrants may no longer add or change advisory label statements by 

notification. (See PR Notice 2000-5). Please also note that there is a separate process for 

a_ntimicrobials (See FIFRA 3(h)(3)(/)). 

Amendments 

1. No Data Review Required 

This type of submission involves an application for an axrlendment to a currently 

registered pesticide where no data is required for review of the action. An example is an 

axrlendment for the addition to the label of a new site or pest, which has been previously 

approved by the Agency for other products containing the saxrle active ingredient. For 

products composed of multiple active ingredients, the proposed new site must be 

previously approved for all of the a.i.’s. For certain pests, such as public health pests, 

quarantine pests, and structural pests, data are required to demonstrate efficacy. 

Data Review Required 

This type of submission involves an application for amendment of a currently registered 

pesticide where the request involves the need to review data. For example, the request 

may involve a new use, a new application rate, or a change in precautionary statements. 

A data review is also required to be expanded when there is a new public health claim 

(such as control of a human pathogen or control of mosquitoes) or when the 

environmental or human exposures are changed (e.g., a residential assessment is needed 

when turf/lawns are added to a label that has sod grass as a use site). This is an action 

not previously approved by the Agency, and a data submission and review is necessary. 

Review of the label will be based upon the conclusions of the data reviews. Generally, 

the specific reviews will only affect a small portion of the label; the rest of the text 

should remain unchanged from the originally accepted label. 

Fo Identical or Substantially Similar Products 

For identical or substantially similar product (formerly known as "me-too") submissions, the 

pesticide product and the proposed use must be identical or substantially similar to a 

currently registered pesticide or may differ only in ways that would not significantly 

increase the risk of unreasonable adverse effects on the environment. FIFRA 3(c)(7)(A). 

Identical or substantially similar products may be a "repack", if the product is manufactured 

by simply repackaging from another registered product, with no changes to its composition. 

As a "repack," a product may not include use sites that are merely similar to use sites on the 
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label of the product being repackaged. For example, if the product being repackaged 

includes directions for use on commercial apple orchards, it would not be acceptable for the 

new product to include directions for use on apple trees in residential areas. The sites must 

be the same. The label does not necessarily have to have all the uses but the repacked 

product cannot have more uses on the label than the product from which it is repacked. 

The applicant must cite the currently registered pesticide product by EPA registration 

number. The Agency must first ensure that the two products are substantially similar or 

identical in formulation before the label review can begin. 

The label reviewer must also ensure that the new product’s use patterns, including any 

public health claims, are the saxrle as those of the cited product. In addition, if the label 

under review is a rodenticide, repellent, or antimicrobial bearing a public health claim, any 

changes in the other intentionally added ingredients must be cleared by the efficacy 

reviewers to make certain that these changes will not affect the efficacy of the product 

(i.e., change of bait color, smell, texture, etc.) No changes to the composition of the 

rodenticide baits or repellents may be accepted without an efficacy review. 

Products for Which Efficacy Data Must Be Submitted 

Efficacy studies document how well pesticide products perform as pest control agents. 

These studies may include tests to determine the lethality of a formulation against a certain 

pest species, to document effectiveness under actual use situations, and/or to determine 

whether claims beyond mere control are supported (i.e., length of a residual effect). 

Although the Agency routinely waives the submission (but not the requirement to conduct 

the study) of efficacy data for most products (except for the types of products listed below), 

the applicant or registrant is required to have such data on file for each product. EPA 

reserves the request that the data be submitted at any time, either during initial review or 

subsequent to registration. The reviewer should be alert to label claims that seem to promise 

control or performance beyond that of similar products. Examples of products with such 

claims include herbicides that claim control of weeds in lawns for one full year, and cotton 

insecticides that claims total season-long elimination of pink bollworm with just one 

application. When a reviewer identifies questionable or unusual efficacy claims, the 

PM/team leader should be consulted and, if warranted, the applicant should be told to delete 

the claims or to submit efficacy data that support the claims. If the reviewer is not sure 

whether proposed claims axe appropriate, the submission should be routed to an efficacy 

reviewer for assessment. 

Some Types of Products Requiring Submission of Efficacy Data 

a. Antimicrobials. Pesticide products intended to control microorganisms infectious 

to humans or ax|imals. 

Invertebrate Control. Products intended for use in or on humans (or in or on pets 

for control of pests which attack humans such as fleas, ticks, mosquitoes, and biting 

flies) and in premises or in the environment to control pests of sanitary or public 
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health significance such as those above as well as termites, wasps, scorpions, 

poisonous spiders, fire ants, cockroaches, centipedes, and bedbugs. See 

PR Notice 96-7 for important information on termiticide labeling and efficacy data 

requirements for termiticides. 

Rodenticides and Repellents. Rat and mouse control products; products used to 

disperse or control birds that pose health threats; products used to control rabies 

vectors such as bats, skunks, raccoons, foxes, coyotes; products used to control 

rodents considered to be disease vectors; and products used to control vertebrate 

oxiimals such as poisonous snakes, dogs, oxid bears that con injure humoxis by direct 

attacks. 

New Actives Ingredients with Public Health Uses or New Public Health Uses. 

Formulated products that either contain new active ingredients or have proposed use 

patterns that differ from any previously accepted for a similar formulation, and that 

have public health uses. 

Products to Control Mycotoxin-Producing Organisms. Products intended to 

control organisms that produce mycotoxins (organic compounds produced by the 

fungi which may be highly toxic and carcinogenic to moanmals). 

Product Team Structures/Roles Regarding Efficacy Data 

Within the Office of Pesticide Programs, product performance (efficacy) data oxe 

specific to and evaluated by the three product Divisions: Antimicrobial Division (AD), 

Registration Division (RD), and Biopesticides oxid Pollution Prevention Division 

(BPPD). 

The Antimicrobial Division has developed guidoxice documents called DIS/TSS 

enclosures for the review of oxitimicrobial pesticides, including determination of health- 

related oxid non-health-related issues oxid label requirements. Efficacy issues including 

label review are handled by the Product Science Branch in the Antimicrobial Division. 

The microbiologists within this broxich oxe responsible for determining whether the 

product claims oxe supported by the data oxid that the directions for use are appropriate 

for the claims. 

Within the Fungicide and Herbicide Broxiches in RD, submission of efficacy data oxe 

generally not required since the target pests seldom affect human health. Because 

efficacy data is necessary for registration of certain insecticides oxid rodenticides, 

technical reviewers within the Insecticide-Rodenticide Branch review the product 

performoxice data submitted with these products. 

Within the Biopesticides oxid Pollution Prevention Division (BPPD) science reviewers 

evaluate efficacy and may consult other efficacy reviewers in other parts of OPP as 

needed. 
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Ho Special Local Needs (SLN) 

States have authority under FIFRA Section 24(c) to register additional uses for a federally 

registered pesticide. Such registrations are for distribution and use only within a particular 

state to meet a "Special Local Need" ("SLN"). Although SLNs can be approved for many 

different reasons and application sites, most involve use on crops. A certain crop grown 

within a state may be attacked by a new pest not on a current label, or state officials may 

expect it to be attacked sometime during the growing season, thereby creating a special pest 

problem. The pesticide ingredients must have an established tolerance associated with the 

crop, or be exempted from the requirement of a tolerance for that crop. FIFRA 24(c)(3). 

Although most 24(c) registrations consist of adding a use to a federally registered product, 

the state may also register a new end-use product (not federally registered) as a 24(c) 

registration with a stand-alone label. See 40 CFR 162.152(b)(2) for information on the types 

of new end-use products for which a state may issue a 24(c) registration. 

SLN registrations oxe effective unless EPA tokes action to disapprove such registrations. If 

the Agency determines the SLN must be disapproved, EPA must provide notice of the 

disapproval, in writing, to the state within 90 days of the effective date of the registration. 

See disapproval process at 40 CFR 162.154. SLN registrations that oxe issued without 

following the procedures laid out in 40 CFR 162.152 may be invalidated by the Agency. 40 

CFR 162.156(a)(3). In such cases, EPA will attempt to provide this information to the state 

no later than 90 days from the effective date of the registration. 

Special Local Need labels oxe not stomped "Accepted", but are reviewed for the required, 

pertinent information. EPA sends the State an acknowledgement letter. If there is a problem 

with the SLN (e.g., no established tolerance), a notice of intent to disapprove or invalidate, if 

appropriate, is sent to the State by the PM/teoxn leader. If something is omitted from the 

label, the State is informed; however, the SLN is not disapproved. Occasionally, it is 

necessoxy to send the SLN for science review depending on the use pattern. 

The Section 24(c) review process is described in further detail in OPP’s Standard Operating 

Procedure #4007.1, Februoxy 9, 1996. 

Experimental Use Permits 

Experimental Use Permits (EUP) authorize testing (such as greater than ten acres terrestrial; 

one acre aquatic; or on a case-by-case basis as EPA determines that an EUP is required) of 

unregistered pesticides or registered pesticides unregistered use. See 

40 CFR 172.3 for a description of the types of tests that generally require a permit. The EUP 

label follows the standard label format, except that the label must also include: 

The EPA Experimental Use Permit No. 40 CFR 172.6(a)(2). 

The statement: "Not for sale to any person other than a participant or cooperator of the 

EPA-approved Experimental Use program ", 40 CFR 172. 6(a)(3). 

The statement "For Experimental Use Only". 40 CFR 172. 6(a)(1). 
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The name and address of the permittee, producer or registrant. 40 CFR 172. 6(a) (5). 

Refer to 40 CFR 172. 6 for additional labeling requirements. EUP~s are usually issued 

for a period of one year for a specific number of pounds to be used on a specific 

acreage, but may be extended for longer periods. 40 CFR 172.5. 

Jo Re-registration 

The 1988 amendments to the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 

authorized EPA to conduct a comprehensive pesticide reregistration program in order to 

completely review the human health and environmental effects of pesticides first registered 

before November 1, 1984, and make decisions about these pesticides’ future use. The goal 

of the reregistration program is to mitigate risks associated with the use of older pesticides 

while preserving their benefits. Pesticides that meet current scientific and regulatory 

standards may be declared "eligible" for reregistration. The results of EPA’s reviews are 

summarized in Reregistration Eligibility Decision (RED) documents. Products undergoing 

reregistration receive a product-specific data call-in (PDCI) that requires product chemistry 

and acute toxicity data on that product. Compliance with RED label changes is required 

during reregistration, and companies have to submit copies of labels with the changes 

required in the RED with the PDCI responses for review. 

Use deletions are published in the Federal Register according to the requirements of 

FIFRA 6 ([) (1) (B). When a use is voluntarily deleted from the label, the label is not stamped 

accepted even if it is found to be acceptable upon review until the use cancellation FR notice 

comment period has concluded with no substantial comments. Registrants that intend to delete 

uses must submit a request to voluntarily terminate the use as described in section 6(t)(1) of 

FIFRA, an application for axnended registration and five copies of revised labeling requesting 

the deletion of uses. See 40 CFR 152. 44 and 152.50. Two copies of a marked-up version of the 

previously approved labeling highlighting the deletions should be included. 
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This chapter covers the ingredient statement and footnotes sections of the label, which must 

contain, as provided in 40 CFR 156. lO(g) the name oxid percentage by weight of each active 

ingredient, the total percentages by weight of all "Other Ingredients" and sub statements 

including, but not limited to: the acid equivalent, elemental equivalent, toxic ingredients, 

petroleum distillates, sodium nitrite, and corrosivity. 

Format 
The label must have a clear oxid prominent ingredient statement that contains the name and the 

percentage of each active ingredient, and the total percentage of all "inert" or "other" 

ingredients, in the pesticide. The ingredient statement must be presented clearly, oxid be neither 

obscured nor crowded by surrounding text. See 40 CFR 156. lO(a)(2). Unless the ingredient 

statement is a complete oxialysis of the pesticide, the term "analysis" must not be used as a 

heading for the ingredient statement. 40 CFR 156. lO(g)(1) 

is included in an ingredient statement 

Contents 

The name and nominal concentration expressed as a percentage by weight of each pure 

active ingredient must be placed under the ACTIVE INGREDIENT heading and the total 

percentage by weight of all inert/other ingredients must be placed under the heading INERT 

INGREDIENT or OTHER INGREDIENT (or plural forms of these terms when 

appropriate). 

Headings. The headings "ACTIVE INGREDIENT" and "OTHER (INERT) 

INGREDIENT" (or plural forms of these terms when appropriate), must be the same 

type size, aligned to the same margin and equally prominent. PR Notice 97-6 

recommends "OTHER INGREDIENT" instead of "INERT INGREDIENT", but either 

may be used. Additional formatting requirements are set out at 156. lO(g)(2)(iO, which 

provides that the "text of the ingredient statement run parallel with other text on the 

panel on which it appears, and must be clearly distinguishable from and must not be 

placed in the body of other text". 

Percentages. The percentages shall be stated in terms of weight-to-weight and the sum 

of percentages of active oxid inert ingredients shall be 100. Percentages shall not be 

expressed by a range of values as 22-25%. 40 CFR 152. l O(g)(4). The percentages of 

active oxid other ingredients should be aligned by the decimal point. 
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Bo Active Ingredient 

Under 40 CFR 152. 3, active ingredient means any substance (or group of structurally similar 

substances if specified by the Agency) that will prevent, destroy, repel, or mitigate any pest, 

or that functions as a plant regulator, desiccant, or defoliant, within the meaning of FIFRA 

section 2(a), except as provided in 40 CFR 174.3. 

Co Other Ingredient (Inert) 

Under 40 CFR 152. 3, inert ingredient means any substance (or group of structurally similar 

substances if designated by the Agency) other than an active ingredient, which is 

intentionally included in a pesticide product, except as provided by 40 CFR 174.3, as it 

relates to Plant-Incorporated Protectants. Some examples of ingredients that may be inert 

ingredients include: solvents, stabilizers, spreaders or stickers, preservatives, surfactants, 

defoamers, etc. 

PR Notice 97-6 sets forth the Agency’s policy concerning the use of "inert" on the label 

ingredients statement. Under this policy, applicants and registrants axe permitted to 

substitute the heading "Other ingredients" for the heading "Inert ingredients." 

III. Location of ingredient statement 

Ao Front Panel 

The ingredient statement is normally required to appear on the front panel of the label, 

preferably immediately below the product name, unless doing so is impracticable and the 

Agency grants permission to place it elsewhere. 40 CFR 156. lO(g)(2)(i). (Refer to the 

sample label formats in chapter 3.) Some examples might be if the pesticide package is 

extremely small or irregular in shape to the point of making it difficult to place the 

ingredient statement on the front panel of the label. In such cases, permission may be 

granted, upon written request (as part of the application), for the ingredient statement to 

appear on the back or side panel of the label. 

Bo For Outside Containers/Wrappers 

If there is an outside container or wrapper through which the ingredient statement cannot be 

clearly read, the ingredient statement must also appear on the outside container or wrapper. 

40 CFR 156. l O(g)(2)(i). 

IV,, Names to be used in the ingredient statement 
The label reviewer must review the names for ingredients used on the proposed label and cross- 

reference the names in the OPP1N database on the LAN. If none of the names axe included in 

OPP1N, perhaps the chemical name of the active ingredient is new or the registrant used an 
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inappropriate name. If so, check with your PM/teaxn leader for the correct procedures to follow. 

Look at each section below to determine the correct names to be used in the ingredient 

statement. 

Ao Common Name 

The name used for each ingredient shall be the accepted common name, if there is one, 

followed by the chemical name. 40 CFR 156.10 (g)(3). Through PR Notice 97-5, the 

Agency clarified what it considers as acceptable common naxnes. EPA will permit the use of 

common names approved by the American National Standards Institute (ANSI) in the label 

ingredients statement without the accompanying scientific chemical names, and will permit 

the use of other common names listed in PR Notice 97-5 without the accompanying 

scientific chemical name. When a common name only appears on the label, EPA also 

recommends the inclusion on labels of Chemical Abstracts Service (CAS) numbers to 

identify ingredients definitively. See section C, below for further information. 

The label reviewer should check OPP1N to determine the accepted common name. "(ANSI)" 

or a "C" in the TYPE column will be shown with the accepted common name in the 

Chemical Name list. An additional source for this information on older chemicals is the EPA 

publication, Acceptable Common Names and Chemical Names for the Ingredient Statement 

on Pesticide Labels, 4th edition (December 1979). 

An alphabetical listing that contains some of the common/chemical names may also be 

found in the Alphabetical Listing of Pesticide Chemicals at the beginning of 

40 CFR Part 180. Because this list only includes names for ingredients with tolerances, it is 

only a secondary source. Similarly, a list of some common/chemical names can be found in 

PR Notice 97-5. 

Uo Chemical Name 

If the active ingredient has a common name, but not one that is considered "accepted" the 

full chemical name must be used in conjunction with a common name 40 CFR 156. lO(g)(3). 

For example: 

Acephate (0,S-dimethyl acetylphosphoramidothioate) 

EPA requests that chemical names be consistent with the nomenclature used in the Chemical 

Abstracts (CA) Chemical Substance Index, published by the American Chemical Society. 

OPP1N reflects the correct chemical name: the entry found with the "9CI" (i.e., Ninth 

Collective Index) designation at the end of the name. (OPPIN tipJbr label reviews: hit the 

Enter key on the chemical name to see the complete chemical name, which may not appear 

on the line if the name is too long to fit on the line.) 
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Co CAS (Chemical Abstracts Service) Number 

The CAS number for the active ingredient(s) may be used on the label in connection with 

the ingredient statement. If the CAS number is used, it should appear as a sub-statement 

(footnote) to the ingredient statement and not in any way detract from the ingredient 

statement. 

Do Microbial Name 

If the active ingredient is a microbial agent, the Agency prefers that the microbial agent be 

identified by genus and species (and if appropriate also by subspecies and/or isolate 

number). Again, this noxne should be identical to the name shown in OPP1N. 

Eo Descriptive Name 

Descriptive noxnes approved by the Agency may be used in the ingredient statement if there 

is no accepted common name and no distinctive chemical name. Exoxnples are: "Tobacco 

dust", "Egg solids", or "Dried blood". Approved descriptive noxnes are listed in OPP1N, and 

the noxne shown on the proposed label must be identical to the noxne found in OPP1N. 

Fo Trademark Name 

A trademark or proprietary name may not be used in the ingredient statement unless it has 

been accepted as a common name by the Administrator under the authority of 

FIFRA Section 25(c)(6). 40 CFR 156. lO(g)(3). 

Ao Is the Ingredient Considered to Be Active? 

The criteria for determination of an ingredient~s active or inert status oxe located in 

40 CFR 153.125. Generally speo_king an ingredient will be considered an active ingredient 

if, by itself, and when used as directed at the proposed use dilutions, it has the capacity to 

function as a pesticide or has the ability to elicit or enhance the effect of another compound 

whose pesticidal activity is substantially increased due to the interaction of the compounds. 

Ingredients such as stickers and other adjuvants which function simply to enhance or 

prolong the activity of an active ingredient by physical action oxe not generally considered to 

be active ingredients. 

A chemical may be an active ingredient in one formulation and o]~ inert ingredient in 

another. Examples are chemicals used as preservatives of a formulation, plant nutrients, or 

chemicals with some other non-pesticidal use. 
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Active Related Compounds 

As described in PR Notice 81-4, EPA recommends that related compounds that are now 

distinguishable from the intended active ingredient(s) due to newer, more discriminating 

methods of analysis must be accounted for within the pesticide label ingredients statement. 

If one or more related compounds is isolated and found to have pesticidal activity to the 

target pest, EPA requests that it be specifically identified and quantified by percentage under 

the ACTIVE INGREDIENT heading of the label ingredients statement. For exoxnple: 

ACTIVE INGREDIENTS: 

2-Carbomethoxy-l-methylvinyl dimethyl phosphate, o isomer 20.0% 

2-Carbomethoxy-l-methylvinyl dimethyl phosphate, [3 isomer 3.0% 

OTHER INGREDIENTS 77.0% 

Total 100.0% 

Inert Related Compounds 

Related compounds whose active/inert status is not determined by the registrant, must be 

included (without designation as related compounds or by name) under the total percentage 

of the INERT INGREDIENT or OTHER INGREDIENT heading (see PR Notice 81-4). 

Equivalents: 

Unless declared as an active ingredient, a related compound must not be included in 

expressing percent acid or metallic equivalents, nor in the declaration of "pounds active 

ingredient" or "acid (or metallic) equivalents per gallon" under the ingredient statement. 

(PR Notice 81-4). 

Definition 

The percent nominal concentration specified in the ingredient statement on the label must be 

stated as the nominal concentration of such ingredient(s), as that term is defined in 

40 CFR 158.130(2). The nominal concentration is the amount of an ingredient which is 

expected to be present in a typical sample of a pesticide product at the time the product is 

produced, expressed as a percentage by weight. The nominal concentration is the only 

acceptable method for expressing the percentage of active ingredient in the product. All 

pesticide ingredient statements must be expressed as nominal concentration. 

See 40 CFR 158.320. 
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Bo Expressions of Ingredients 

1. The percent of the pure active ingredient in a technical grade product is the saane as its 

nominal concentration. This must be indicated in Columns 10 and 13b of the CSF. 

The nominal concentration in a formulated product is a function of the percentage by 

weight of the active ingredient in the product (including associated ingredients) and the 

purity of the source product (its nominal concentration). For example: 

If the purity of the active source is 80%, as declared in column 10 of the CSF, and 

the percentage by weight of the active ingredient in the formulated product is 20% 

as indicated in column 13 (b) of the C SF, the nominal concentration of the product 

would be 16% (20% x 0.80), consistent with the label claim. The 16% nominal 

concentration can be indicated between parentheses in the same column below the 

20% w/w. 

If wider limits for active and inert ingredients were justified as per the regulations 

40 CFR 158.350, the proposed upper and lower certified limits must be indicated on the 

Confidential Statement of Formula (CSF) and the guarantee of each active ingredient in 

percent must be indicated on the label. The guarantee ingredient statement on the label 

is the nominal concentration, which must be a value between the upper and lower 

certified limits, not equal to either value. 

The sum of the percentage by weight of the active ingredient and intentionally added 

inert/other ingredients in a formulated product must equal 100%. 40 CFR 156. lO(g)(4). 

For ingredient statements which reflect the fact that the active ingredient is the only 

component of the product, the inert ingredients header is not necessaxy. For example, for 

a product which is 100% pure chlorine gas, the following ingredient statement is 

acceptable, per 40 CFR 156. l O(g)(1): 

ACTIVE INGREDIENT: 

Chlorine 100.0% 

Assuming that the chlorine gas is only 99% pure, then the following ingredient 

statement would be required: 

ACTIVE INGREDIENT: 

Chlorine 

OTHER INGREDIENTS 

99.0% 

1.0% 

Total 100.0% 

If the proposed label is for a liquid formulation, the label reviewer must check the 

Directions For Use section. If any of the use directions of the pesticide product axe 

expressed as a certain weight of active ingredient per unit area (such as pounds per 
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acre), a statement of the weight of the active ingredient per unit volume of the pesticide 

formulation must also appear at the end of the ingredient statement. 40 CFR 156.10(g)(4) 

This is very important when calculating the use rates. An exaxnple of this would be, 

"One gallon contains 4 pounds of the active ingredient (chemical)". If dosage rates in 

the directions for use axe expressed as weight of product/unit area, the weight of the 

product/gallon must be stated. 

VII. Substatements for Certain Inert/Other 
Ingredients 
Based on historical practice, EPA prefers the following footnotes appear on the label, as 

applicable: 

Ao Petroleum Distillates 

Products containing petroleum distillates, xylene or xylene range aromatic solvents at >l 0% 

should be indicated on the label immediately below the ingredient statement as a footnote 

below the term "Inert ingredients" or "Other Ingredients" as follows: 

"Contains petroleum distillates, xylene or xylene range aromatic solvents’ ". 

Bo Sodium Nitrite 

EPA has historically required, based on 40 CFR 156. 78(a), that products containing >0.1% 

sodium nitrite add the following statement to the ingredients statement: 

"This product contains sodium nitrite ". 

VIII, 

Ao 

Deterioration 

Required Statement 

In cases where it is determined that a pesticide formulation changes chemical composition 

significantly over time, the product must bear the following statement in a prominent 

position on the label: 

"Not for sale or use after (date)". 

40 CFR 156. lO(g)(6)(i). Note the product must meet all label claims up to the expiration 

time indicated on the label. 

Bo Sodium Hypochlorite. 

For sodium hypochlorite products containing 5.25-12.5% active ingredient, the Agency 

historic practice has been that instead of am expiration date on the label, the following 
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labeling statement is necessaxy to ensure the product is effective (because of its rapid 

degradation). See PRN 70-16. 

"Degrades with age and exposure to sunlight and heat. Use a test kit and 

increase dosage as necessary to obtain the required level of available 

chlorine ". 

IX., Specific designations for some ingredient 

Some pesticide ingredients need specific designations on the ingredient statement for proper 

claxification and identification. Examples of some of these specific designations are shown 

below: 

Ao Microbial Pesticides 

Biopesticides axe generally subject to the same labeling provisions as conventional 

pesticides. They axe viewed essentially the same as chemical pesticides with respect to label 

requirements, except for differences with the ingredient statement. 

Viability. For products containing live microorganisms, the agency has historically 

required that the label indicate the equivalent number of viable units (spores, cells, 

colony forming units, etc.) per unit weight or volume of product. The OPPTS 

Haxmonized Test Guidelines, Series 885 Microbial Pesticide Test Guidelines address 

this topic. Certified limits can be expressed as: 

(a) Microbial Pest Control Agents (MPCA) units/unit weight or volume 

(b) International Units of Potency per unit weight 

(c) Weight percent of product 

Items (a) and (b) may be expressed using biological, genetic, biochemical, serological 

or other appropriate data. For example: 

ACTIVE INGREDIENT: 

Pseudomonas syringae strain ESC-10 

OTHER INGREDIENTS 

3.8% (by wt.) 

96.2% (by wt.) 

Total 100.0% (by wt.) 

Contains at least 50 million viable cells/Ib (10s cells/gram). 

ACTIVE INGREDIENTS: 

Trichoderma harzianum (ATCC 20476)* 

Trichoderma polysporum (ATCC 20475)** 

16.6% W/W 

16.6% W/W 
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OTHER INGREDIENTS 66.8.% W/W 

Total 100.0% W/W 

* Contains a Minimum of 4.5 million colony forming units (CFU) per pound 

(454 grams) 

** Contains a Minimum of 14 thousand colony forming units (CFU) per pound 

(454 grams) 

For Bacillus thuringiensis (Bt) products, the percentage of active ingredient for the 

ingredient statement will be calculated using the dry weight of the fermentor solids 

and solubles, including the spores and toxins as the amount of the active ingredient. 

For liquid products, a representative sample of the technical material is to be dried 

down to determine the dry weight for the purpose of expressing the percentage of 

active ingredient on the label. The weight of the water is to be included in the inert 

ingredient percentage on the label. Strain variety must appear on the label. 

(PR Notice 72-6). The use of potency units expressed in terms of International Units 

(IU) per milligram of product is not allowed except when standards axe obtained 

from an EPA-recognized international authority. Instead of International Units, 

company-maintained target insect assay units axe acceptable when naxrled after the 

insect. (e.g. "cabbage looper units") If potency units are used, the designation 

should appear on the label immediately below the ingredient statement and should 

be followed by the statement "the % active ingredient does not indicate product 

performance and potency measurements are not federally standardized’’. For 

example: 

ACTIVE INGREDIENTS: 

Bacillus thuringiensis subspecies kurstaki strain ABI* .5.0% w/w 

OTHER INGREDIENTS 95.0% w/w 

Total 100.0% w/w 

Potency: 10,000 cabbage looper units per mg of product or 4540 cabbage 

looper units per a pound of product 

The % active ingredient does not indicate product performance and potency 

measurements are not federally standardized 

Bo Biochemical Pesticides 

The ingredients statement for a product for which the active ingredient is a naturally 

occurring plant regulator, (such as cytokinins, auxins, or gibberellins) and for which 

quantitative chemical methods and units axe not available, should be stated in an acceptable 

and generally recognized bioassay unit. For example: 
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ACTIVE INGREDIENT: 

Cytokinin* 

OTHER INGREDIENTS 

Total 

*equivalent to 200 ppm kinetin activity 

3.0% 

97.0% 

100.0% 

Pheromone Products 

The ingredient statement for pheromone dispenser labels shows the pheromone in mg. per 

dispenser as a footnote. This must be as reflected in the CSF. 

ACTIVE INGREDIENT: 

Pheromone* 

OTHER INGREDIENTS 

Total 

*x mg per dispenser 

1.0% 

99.0% 

100.0% 

Insect Virus-based Insecticides 

Pesticide products containing an insect virus as the active pesticide ingredient must indicate 

the number of activity units (polyhedral inclusion bodies for nuclear polyhedrosis viruses or 

capsules for granulosis viruses) per groan (106 PIBS/gm) or percentages (%). For exoanple: 

ACTIVE INGREDIENT*: 

Polyhedral Inclusion Bodies of Douglas Fir 

Tussock Moth Nuclear Polyhedrosis Virus 13.5% 

OTHER INGREDIENTS 86.5% 

Total 100.0% 

*Contains at least 70 million activity units per gram. 

Often the active ingredient statement will include "... and insect body parts..." whether the 

baculovirus is propagated in vivo or in vitro. For example: 

ACTIVE INGREDIENTS: 

Granulosis Virus of Cydia Pomonella (Coddling Moth) 

(at least 5 x 108 GIBS/ml) 0.005% 

OTHER INGREDIENTS 99.995% 
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Go 

Insect parts/water/inert solids 

Aureomycin (5.5%) 

Total 

99.985% 

0.015% 

100.000% 

Salts, Amine or Ester of Acids 

If the active ingredient is a salt, amine or ester of an acid, the label should declare in a 

substatement under the ingredient statement the percentage equivalent of the acid. For 

exaxnple: 

ACTIVE INGREDIENTS: 

Isooctyl ester of 2,4-Dichlorophenoxyacetic acid* 

Isooctyl ester of 2-(2,4-Dichlorophenoxy) propionic acid** 

OTHER INGREDIENTS: 

Total 

* 2,4-Dichlorophenoxyacetic acid equivalent, 9.5% 

** 2-(2,4-Dichlorophenoxy)propionic acid equivalent, 9% 

12.0% 

10.0% 

78.0% 

100.0% 

Metal Salts or Complexes 

Pesticide products for which the active ingredients axe readily soluble metal salts or 

complexes (e.g., copper, zinc, manganese, magnesium, iron) should declare the chemical 

name of the metalcomplex as active ingredient and the equivalent metallic elementdeclaxed 

in a substatement. For example: 

ACTIVE INGREDIENT: 

Copper naphthenate* 

OTHER INGREDIENTS: 

93.2% 

6.8% 

Total 100.0% 

*Metallic copper equivalent, 22% 

Halide Compounds 

Certain halide compounds (e.g., bromine, chlorine, iodine) have historically been required to 

have a reference in the ingredient statement to the available halide in water. Such a 

reference is applicable when a halide product’s directions for use specify that a certain 

concentration of the halide (e.g., ppm free chlorine) be achieved in water by dilution or by 

testing. An example of the ingredient statement follows: 
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ACTIVE INGREDIENT: 

1-Bromo-3-chloro-5,5-dimethylhyda ntoin 

1-3 dibromo-5,5-dimethylhydantoin 

OTHER INGREDIENTS: 

Total 

Provides: 

86.4% 

8.6% 

5.0% 

100.0% 

66.8% Available Bromine 

25.4% Available Chlorine 

Metal Ion Exchange Resins: 

Any metal (e.g., Ag or Cu) used as pesticide, when bound to an ion exchange resin, should 

be declared on the label as the percent metallic equivalent with a footnote immediately 

below the ingredient statement specifying the identity and amount of the ion exchange resin 

which was used. 

Sodium Chlorate Products: 

Because sodium chlorate is extremely flammable, all pesticide products containing sodium 

chlorate should include a fire reta_rdant in the formulation. These labels must bear in the 

vicinity of the ingredient statement, a statement indicating that the product contains a fire 

reta_rdant. If the proposed label is a sodium chlorate product, check the CSF to verify that the 

product contains a fire reta_rdant (column 15, Purpose in Formulation). 

Arsenic Containing Products: 

Pesticide products which contain arsenic in any form should include a substatement of the 

percentages of total arsenic and water-soluble arsenic calculated as elemental arsenic. 

See 40 CFR 156. lO(g)(1). For exaxnple: 

"Total arsenic, all in water soluble form, expressed as elementaV 

Fertilizer-pesticide Combinations: 

Pesticides that axe formulated in combination with fertilizers bear an ingredient statement 

the same as any other pesticide. The fertilizer composition is shown separately from the 

pesticide ingredient statement and may not detract from or obscure the required pesticide 

labeling statements. 

Complexing Agents: 

In products containing an active ingredient bound with other agents as a complex, the active 

ingredient should be declared in the ingredient statement with a footnote immediately below 

the active ingredient statement listing the complex formed. In the case of complexed iodine, 

for example, the active ingredient is titratable iodine. 

Chapter 5: Ingredient Statement 5-12 

Exhibit 5440 0067 



Label Review Manual 

ACTIVE INGREDIENT: 

Iodine* 

OTHER INGREDIENTS 

Total 

*from (name of complexing agent) 

15.0% 

85.0% 

100.0% 

Pesticide products with food use sites do not contain List 1 inerts. Reviewers need to ensure that 

food use products only contain inert ingredients that have a tolerance or tolerance exemption and 

that any limitations on the use of the inert ingredients are followed. See 40 CFR 180. 

Ao Special Labeling Requirements for Inerts of Toxicological Concern (List 1) 

Products containing one or more other/inert ingredients on List 1 (inert ingredients of 

toxicological concern) have historically been required to include on the label the statement: 

"This product contains the toxic inert ingredient (name of inert)". See Inert Ingredients in 

Pesticide Products; Policy Statement 0PP-36140; FRL-3190; 40 CFR 156.10(g)(7). This 

statement must be placed in close proximity to the ingredient statement in a type size 

comparable to other front panel text. For enforcement purposes applicants have been asked 

to indicate on the label the "maximum" percent of ingredients of toxicological concern 

characterized in the product. PR Notice 90-1, issued May 1, 1990, announced the revision and 

modification of previous published lists of inert ingredients in pesticide products that are of 

toxicological concern and require priority testing. In general, after the PR Notice was issued 

EPA has not registered any new products containing a List 1 inert. EPA’s inert list is avadlable 

on the Web: Inert Ingredients in Pesticide Products I Office of Pesticide Programs I US 

EPA. 

Bo Listing of Inert/Other Ingredients 

Inert ingredients axe not required to be identified individually in the ingredient statement 

except when EPA determines that such inert ingredient may pose a hazard to man or the 

environment. See 40 CFR 156. lO(g)(7). In such a situation, EPA may require that the name 

of the inert be listed in the ingredient statement. However, if a registrant wants to list a 

particular inert ingredient in the ingredient statement, the registrant should list all inert 

ingredients directly below the ingredient statement in descending order by weight. A partial 

listing on the label could be misleading. 

Registrants are encouraged to disclose on the label the inert/other ingredients in their 

pesticide product either by chemical name or functional category with a brief explanatory 

definition. For example: 
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Other Ingredients 

monochlorobenzene, glycerin, 8-hydroxyquinoline sulfate and 

d i methyl po lysi Ioxa ne 

Other Ing redients 

Diluent, emulsifier, defoamer, preservatives and stabilizer 

92.8% 

92.8% 

EPA may approve a basic formulation axed one or more alternate formulations for a single product. 

An alternate formulation must meet the criteria listed in 40 CFR 152.43(b)(1) through (4). The 

Agency may require the submission of data to determine whether the criteria have been met. 

Registrams are encouraged to keep their alternate formulas, if any, up-to-date. The label text 

of the alternate formulation product must be identical to that of the basic formulation. 

40 CFR 152.43(b)(3). The Agency will not approve an alternate formulation if the alternate 

formulation requires a change in the label text. 

The alternate formulation must have the s~xne certified limits for each active ingredient as the 

basic formulation. 40 CFR 152. 43(b)(1). If the alternate formulation contains an inert ingredient 

or impurity of toxicological significance, the formulation must have the same upper certified 

limit for that substance as the basic formulation. 40 CFR 152. 43(b)(2). 

The analytical method required under 40 CFR 158.355 must be suitable for use on both the basic 

formulation and the alternate formulation. 

Alternate formulas, should be clearly marked "Alternate Formula A’, "Alternate B’, etc. 

Further, indication that an alternate formula is replacing "alternate formula x" or is in addition to 

"alternate formula y" would reduce confusion. 

Except for approved dye substitutions, EPA does not generally accept alternate formulations for 

rodenticides. 
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End-use pesticide products (as opposed to products solely for further formulation into other 

pesticides) (See 40 CFR 152.166) may be classified as Restricted Use Pesticides (RUP), or 

general use, or may be unclassified. 40 CFR 152.160(a). The Agency does not normally classify 

products for general use; products that are not restricted remain unclassified. 

40 CFR 152.160(a). If the Agency determines that the pesticide, when applied in accordance 

with the label’s directions for use, warning and cautions, or in accordance with a widespread and 

commonly recognized practice, may generally cause, without additional regulatory restrictions, 

unreasonable adverse effects, the Agency will classify the pesticide as ax~ RUP. FIFRA 3 (D) (1) (c). 

It is the Agency’s policy that when labeling cax|not sufficiently mitigate the risk, special training 

in handling and applying the pesticide product is necessary to ensure the safe use of the product. 

The sale and distribution of RUPs must meet the regulations set out at 40 CFR 152.167, or those 

restrictions established through Agency regulation. FIFRA 3(d)(1)(C)(i)&(iO. The use of RUPs is 

limited to certified applicators or persons under their direct supervision. FIFRA 3(d)(1)(C)(i)&(iO; 

40 CFR 152.175. Users of unclassified products axe not limited in any manner unless the 

labeling limits use to a specific definable group, (e.g., veterinariar|s). See Chapter 11 for further 

explanation of this issue. 

Criteria 

If the label under review meets any of the criteria below, then the product may remain 

unclassified. 

1. Identical or Substantially Similar. The product under review is an identical or 

substantially similar registration, and the product cited as substantially similar is 

unclassified. 

Data Supported. The product under review is a new product for which data were 

submitted and none of the following data reviews indicates that the product should be 

considered for restricted-use classification. 

(a) Environmental Effects, Fate and Groundwater reviews assess the toxicity to fish, 

birds and maxrlmals, and endangered species and assess the possibility of 

groundwater contaxnination and persistence in soil. 

(b) Chemistry and Exposure reviews assess the degree of human health exposure. 

(c) Toxicity reviews assess the acute and chronic toxicity of the product, ax|d the acute 

and chronic human health hazards. 
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(d) Note that under 40 CFR 152.170(d), there may be other evidence such as field 

studies or monitoring data that would result in the Agency determining that a 

pesticide should be restricted use. 

Manufacturing Use Products. The product under review is a manufacturing use 

product (MP). MPs axe not subject to the 40 CFR 152.166 restricted use labeling 

requirements. 

Active Ingredients Have not Previously Been Classified Restricted Use. The product 

under review contains no active ingredient(s) or use(s) which have been previously 

classified as restricted use. To check: Refer to 40 CFR 152.175. Another reference 

source for this information is the Webpage: http://www.epa.gov/opprdOO1/rup/. 

If the label under review does not meet one of the above criteria, then the product may be 

classified as an RUP. 

Determination of Classification. 

Review the criteria below to determine whether the product should be classified as oJa RUP. 

If the product under review is an identical or substantially similox registration and the 

cited product is classified as an RUP, then the product label under review must beox the 

Restricted Use classification. Go to section B below on "Labeling RequirementsJbr 

RUPs ". 

Based on a review of the data that support the product registration, the pesticide may 

be classified as RUP if its toxicity exceeds the specific hazard criteria set out at 

40 CFR 152.170. Even if the RUP criteria are triggered, the Agency must determine if 

the potential risk con be adequately mitigated through additional labeling restrictions. 

The label reviewer should check with the Product Manager/team leader to determine if 

this is the case. See 40 CFR 152.170(e). If not, the product must be classified as an 

RUP. Go to Section B. below on "Labeling Requirements for RUPs". 

MITIGATION OPTION: If the PM/team leader determines that the product should not be 

classified as an RUP because additional label language con mitigate the risk, then the label 

reviewer must include a memo to the file noting this decision. The memo must specify the 

basis for the decision under 40 CFR 152.170(e), including the alternative labeling language 

required. The label reviewer must sign and date the memo, place it in the registration jacket, 

and ensure the product label under review does not bear any use classification. 
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Labeling Requirements for RUPs. 

Restricted use pesticides are subject to the labeling requirements specified in 

40 CFR Part 156, including the requirements set out in 40 CFR 156.100)(2) described 

further in PR Notice 93-1. The product may have both general and restricted uses. If there is 

a restricted use, the labeling requirements for restricted use must be followed. Check the 

label under review to make certain that the label meets the RUP labeling requirements listed 

below: 

The statement "Restricted Use Pesticide" must appear at the very top of the label’s front 

panel. 40 CFR 156. lO0)(2)(i)(A). No other wording or symbols should appear above the 

RUP statement. PR Notice 93-1. The phrase "Restricted Use Pesticide" on the front 

panel must meet the minimum type size requirements of the human hazard signal words. 

40 CFR 156.100)(2)(i)(A). If type size is too small, the label reviewer must notify the 

registrant in writing of the type size requirements specified in the Code of Federal 

Regulations at 40 CFR 156.60(b)(1) for the signal word. 

2. A briefly stated reason for the restricted use classification should directly follow 

"Restricted Use Pesticide". PR Notice 93-1. 

A summary statement of the terms of the restrictions must follow. 

40 CFR 156. lO0)(2)(i)(B). (See the next section below for examples of chemical- 

specific RUP statements and reasons for RUP classification). 

The RUP statement should be enclosed in a box to enhance its visibility on the label. 

PR Notice 93-1. 

The RUP statement must appear with sufficient prominence in relation to other label 

text and graphics so as not to be overlooked. 40 CFR 156. lO0)(2)(i)(A). 

The label must bear the phrase "Restricted Use Pesticide" under the heading "Directions 

for Use". 40 CFR 156.100)(2)0). 

The label must not bear any designation indicating that certain uses are restricted and 

other uses axe not restricted. If the registrant wants to include unrestricted uses on a 

product with restricted uses then the entire product must be labeled restricted. This is to 

avoid the general public obtaining access to products with restricted uses. If the 

registrant desires to market uses as unrestricted, then the registrant should seek a 

separate registration only for those unrestricted uses. 40 CFR 156.100). 

Wording of the RUP Terms of Restriction. 

The label must beax the general summary statement of the terms of restriction at top of the 

front panel. 40 CFR 156. lO0)(2)(i)(B); see Chapter 3 for correct formats. 
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If use is restricted to certified applicators, the general RUP statement listed at 

40 CFR 156.100)(2)(i)(B) must appear as follows: "For retail sale to and use only by 

Certified Applicators or persons under their direct supervision and only for those uses 

covered by the Certified Applicator’s certification". 

Some pesticides require a specific RUP statement, based on specific case-by-case risk 

ma_nagement decisions. The Agency in some cases has determined that particular RUP 

statements are applicable to specific products or to the active ingredient(s). Check the 

appropriate science review, and consult your Product Manager or Teaxn Leader to 

determine if a specific RUP statement has been applied to particular products or active 

ingredients. Then evaluate whether the paxticular product at issue requires that saxne or 

similar language based on risk management issues and the FIFRA statutory standard of 

unreasonable adverse effects. Also, check in OPP1N or the Chemical Review 

Manager/Teaxn Leader for the status of the Reregistration Eligibility Decision (RED) 

document for the chemical. If a RED document has been issued, check it for any 

specific guidance for Restricted Use Pesticide classification and/or associated labeling. 

Following is an example of an RUP statement. 

"Restricted Use Pesticide (Same minimum type size as signal word)" 

"Due to (reason for restricted use)" 

For retail sale to and use only by Certified Applicators or persons under their direct 

supervision and only for those uses covered by the Certified Applicator’s 

Certification. 
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What’s changed in this version? 

Added Table of Contents. 

Added What’s changed in this version? section. 

Updated hyperlinks. 

Reformatted text and style to improve readability. 

Added dermal sensitization to acute toxicity categories table (Table 1). 

Reinstated first aid statements per PR Notice 2001-1. 

Updated location of first aid statements per February 27, 2018 FirstAid Guidance 

Document- EPA " s Guidance for Pesticide Registrants on Location of the First Aid 

Statement per 40 CFR 156. 68. 

Removed redundant section on NPIC and referenced Chapter 15 for details. 

Added Note to Physician statement for products containing zinc phosphide. 

Updated NPIC information in first aid statements example in Table 9. 

Cha nged Labeling Options section to Modified precautionary statements for diluted 

products (aqueous solutions only). 

Removed Optional Labeling/Deviations section and moved directions under its 

respective sections. 
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Introduction 

The precautionary statements provide the pesticide user with information regarding the toxicity, 

irritation, and dermal sensitization hazards associated with the use of the pesticide, in addition 

to medical treatment instructions and information to reduce exposure potential. This chapter 

addresses the signal word, child hazard warning, hazards to humans and domestic animals 

statement, first aid statement, and personal protective equipment (PPE) information for product 

labels with uses not subject to the worker protection standard (WPS). Precautionary statements 

for WPS-PPE, user safety requirements, engineering controls, user safety recommendations, 

environmental hazards, and physical/chemical hazards are addressed in other chapters. 

Documents used to determine precautionary statements 

40 CFR 156.62 specifies the criteria for the acute toxicity categories for pesticide products, and 

40 CFR 156.70 specifies the typical Hazards to Humans and Domestic Animals statement 

associated with each toxicity category. EPA has historically used the labeling statements in the 

September 26, 1984 proposed rule Labefinq Requirements for Pesticides and Devices 

(49 FR 37960, Number 188) to supplement the precautionary statements in 40 CFR 156.62. 

40 CFR 156.70(c) states that specific statements pertaining to the hazards of the product and its 

uses must be approved by the Agency. 

During pesticide reregistration and re-evaluation, the reregistration eligibility decision (RED), 

interim decision, or final decision documents may also specify required label statements. 

In cases where these label requirements differ from those determined by the acute toxicity 

categories, the most protective statements must be employed. The regulations allow use of a 

signal word for human hazard for a higher product toxicity category when necessary to prevent 

unreasonable adverse effects on humans and the environment. 40 CFR 156.64(b)(1). 

Acute toxicity classification 
The signal word, hazards to humans and domestic animals, non-WPS PPE, and first aid 

statements are typically determined by the results of the six acute toxicity studies performed 

with the product formulation. The acute oral, acute dermal, and acute inhalation studies 

evaluate systemic toxicity via the designated routes of exposure. The primary eye irritation and 

primary skin irritation studies measure irritation or corrosion, while the dermal sensitization 

study evaluates the potential for allergic contact dermatitis. Except for dermal sensitization, 

each acute study is assigned to a toxicity category based on the study results (see Table 1 

below). The results of these six acute toxicity studies must be known to determine the 

appropriate precautionary statements. 
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Study 

Acute Oral 

Acute Dermal 

Acute Inhalation 

Eye Irritation 

Skin Irritation 

Dermal 

Sensitization 

Category I 

LDso <50 mg/kg 

LDso <200 mg/kg 

LCso <0.05 mg/I 

Category II 

LDso >50 -500 mg/k~ 

Corrosive 

(irreversible 

destruction of ocular 

tissue) or corneal 

involvement or 

irritation persisting 

for more than 21 

days 

Corrosive (tissue 

destruction into the 

dermis and/or 
scarring) 

Positive 

LDso >200- 2,000 

mg/kg 

LC50 >0.05 - 0.5 

Corneal involvement 

or other eye irritation 

clearing in 8-21 days 

Severe irritation at 

72 hours {severe 
erythema or 

edema) 

Product is a sensitizer or is positive for 

sensitization 

Category III 

LD50 >500 - 5,000 
mg/kg 

LDs0 >2,000- 5,000 
mg/kg 

LCso >0.5 -2 mg/I 

Corneal involvement 

or other eye 

irritation clearing in 7 

days or less 

Category IV 

LDso >5,000 mg/kg 

LDso >5,000 mg/kg 

LCso >2 mg/I 

Minimal effects 

clearing in less than 

24 hours 

Moderate irritation at Mild or slight 

72 hours (moderate irritation at 72 hours 

erythema) (no irritation or slight 

erythema) 

Negative 

Product is not a sensitizer or is negative for 

sensitization 

Determining the precautionary labeling 

A. Signa! word 

When required 
A signal word is required for all registered pesticide products unless the 

pesticide product is classified as Toxicity Category IV for all routes of exposure, 

and is negative for dermal sensitization. If a signal word is used in this case, it 

must be "CAUTION." 40 CFR 156.64(a)(4). 

Determining the signal word 
The signal word is determined by the most severe toxicity category assigned to 

the five acute toxicity studies (see Table 1) 40 CFR 156.64. The signal words and 

its associated toxicity categories are as follows: 

Toxicity Category I 

Toxicity Category II 

Toxicity Category III 

Toxicity Category IV 

DANGER 

WARNING 

CAUTION 

None required (or CAUTION as optional) 
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Refer to the acute toxicity data review to determine the most severe toxicity 

category. Also check the Confidential Statement of Formula (CSF) to determine 

if methanol is present in concentrations of 4% or more. If so, the recommended 

signal word, regardless of the toxicity categories noted in the acute toxicity 

review, is "DANGER." 

Location a~ 
The signal word must be placed on the front panel as a separate line in close 

proximity to the child hazard statement "Keep Out of Reach of Children." 

40 CFR 156.60. It must also be placed with the heading for the human 

precautionary statement section of the labeling. 40 CFR 156.64. Also, the signal 

word must be on any supplemental labeling intended to accompany the product 

in distribution or sale. 40 CFR 156.60. 

The Agency prefers that the signal word be placed directly below the child 

hazard statement. The signal word should appear in the Precautionary 

Statements section immediately below the subheading "Hazards to Humans 

and Domestic Animals." In cases where the first aid and "Hazards to Humans 

and Domestic Animals" statements appear on the front panel, the signal word 

should be placed directly below the "Keep Out of Reach of Children" statement, 

but it does not have to be repeated after the "Hazards to Humans and 

Domestic Animals" statement. 

All required front panel warning statements shall be grouped together on the 

label, and shall appear with sufficient prominence relative to other front panel 

text and graphic material to assure that they will not be overlooked under 

customary conditions of purchase and use. 40 CFR 156.60(b). The signal word 

must appear in all capital letters and should be oriented in the same direction 

as other label text. See Chapter 3 of this Manual for font size requirements. 

Because of the potential for confusion, the Agency historically has not approved 

labels containing the terms "caution," "warning," or "danger," unless it is the 

signal word for that label (e.g., "CAUTION: Wash hands before eating or 

smoking" on a label with the signal word of "CAUTION"). If the Prop 65 term 

would conflict with the EPA signal word, then registrants should use "Notice" or 

"Attention" for the Prop 65 statement so that it does not conflict with the EPA 

signal word. 
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Poison - skull and crossbones symbol 

When required 

The word "POISON" and the skull and crossbones symbol ~ are required for 

products classified as toxicity category I for acute oral, acute dermal, or acute 

inhalation toxicity studies. 40 CFR 156.64(a)(1). Additionally, if a formulation 

contains _>4% methanol, the addition of "POISON" and the skull and crossbones 

symbol are recommended because of the well-known possible risk of causing 

blindness. 

Study/Classification Product A Product B 

Acute Oral III IV 

Acute Dermal IV III 

Acute Inhalation III IV 

Primary Eye III II 

Primary Skin IV IV 

Special Inert No No 

(e.g., methanol) 

CORRECT CAUTION WARNING 

SIGNAL 

WORD 

Co Child 

ProductC ProductD Product E 

I III III 

III IV III 

III III III 

I I III 

II IV III 

No No Yes 

DANG ER DANG ER DANG ER 

POISON ~ POISON 

Location and prominence 

If required, the word "POISON" and the ~ symbol must appear in immediate 

proximity to each other. The word "POISON" must appear in red on a 

background of a distinctly contrasting color. It should appear near the signal 

word "DANGER." 40 CFR 156.64(a)(1). 

hazard warning statement 

When required 
The child hazard warning statement "Keep Out of Reach of Children" is required 

on all product labels regardless of toxicity category, unless EPA waives the 

requirement or requires or permits an alternative child hazard warning. The 

child hazard warning statement requirement may be waived or modified when 

the registrant adequately demonstrates that the likelihood of contact with 

children during distribution, storage, or use (e.g., an MUP in some situations) is 

remote or if the pesticide is approved for use on infants or children. 

40 CFR 156.66. 
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Location and prominence 
The child hazard warning statement must appear on the front panel and on a 

separate line in close proximity to the signal word. 40 CFR 156.66(a). The Agency 

prefers the child hazard warning statement to be located above the signal word. 

The child hazard warning statement should also be oriented in the same 

direction as other label text. 

Additional information 
Based on the FIFRA unreasonable adverse effects standard, the Agency has not 

allowed the Precautionary Statements or the Directions for Use to contain any 

statement which implies that the product may be used by children. For 

example, draft labels of products intended to repel insects should not contain 

instructions such as "Do not allow use by small children without close adult 

supervision." Such labeling creates unacceptable risk issues, as it implies that a 

child can apply the product if an adult is present. 

A modified child hazard warning statement may be used for products where 

child contact is expected during normal use. For products required or permitted 

to use a modified statement, the statement should be appropriate for the use 

pattern (e.g., "Do not allow children to apply product," "Do not allow children to 

play with pet collar.’) 

Do Hazards to Humans and Domestic Animals Statements 

When required 
Hazards to Humans and Domestic Animals statements are required for products 

classified as toxicity categories I, II, or III, or positive for skin sensitization. 

Hazards to Humans and Domestic Animals statements may specify both 

mandatory actions and advisory information. 

Required header 
The Hazards to Humans and Domestic Animals statements must appear under 

the section heading "Precautionary Statements" and below the subheading 

"Hazard to Humans and Domestic Animals." Additionally, the signal word must 

immediately precede the precautionary paragraph. 40 CFR 156.70. The phrase 

"and Domestic Animals" may be omitted from the heading if domestic animals 

will not be exposed to the product. 40 CFR 156.70(a). 

Location and prominence 
The Hazards to Humans and Domestic Animals section may appear on any 

panel. The Agency strongly prefers that the statements be organized so that the 

most severe routes of exposure (by toxicity classification) are listed first. 
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Determining the Hazards to Humans and Domestic Animals 

statements for fumigant products 
Refer to PR Notice 84-S, Registration Standards, REDs, or other regulatory 

decision documents for appropriate statements. 

Determining the Hazards to Humans and Domestic Animals 

statements for non-fumigant products 
Statements from Tables 3-8 below may be selected based on the toxicity 

category assigned to each route of exposure. Statements from these tables 

should be combined to form a concise paragraph. Repetitious sentences should 

be omitted. In cases where the toxicity categories are unknown and a regulatory 

decision was made, the precautionary labeling must be consistent with the 

signal word. Refer to Section IV.E. and Chapter 10 of this Manual for selecting 

the appropriate protective equipment to include for non-WPS products. 

Applicability 
Hazards to Humans and Domestic Animals statements must be appropriate for 

all uses on the label. These statements must be consistent with each use 

pattern listed on the label. The statement should not include precautionary 

measures that are reasonably beyond the control of the typical applicator. 

Hazards to Humans and Domestic Animals statements must not require use of 

specialized equipment which would not be readily available to the typical user 

of the product (e.g., specialized respirator equipment for a consumer product). 

Alternative Hazards to Humans and Domestic Animals 

statements 
Registrants may submit Hazards to Humans and Domestic Animals statements 

which reflect specific hazards. 40 CFR 156.70(c). Such requests must be 

supported by data (or substantive justification) and approved by EPA (e.g., "Do 

not remove contact lenses, if worn. Get immediate medical attention.’). 

Products containing methanol 
If a product contains _~4% methanol, the following statement should be included 

to mitigate potential risk: 

"Methanol may cause blindness." 
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Category Signal Word 

DANGER 
I 

POISON ~ 

II WARNING 

III CAUTION 

CAUTION 
IV 

(optional) 

Statement 

Fatal if swallowed. Wash thoroughly with soap and water after handling and 

before eating, drinking, chewing gum, using tobacco, or using the toilet. 

May be fatal if swallowed. Wash thoroughlywith soap and water after handling 

and before eating, drinking, chewing gum, using tobacco, or using the toilet. 

Harmful if swallowed. Wash thoroughly with soap and water after handling and 

before eating, drinking, chewing gum, using tobacco, or using the toilet. 

No statemen t is required. May use Category III statement. 

Category Signal Word 

DANGER 

POISON 

WARNING 

III CAUTION 

IV 
CAUTION 

(optional) 

Statement 
Fatal if absorbed through skin. Do not get in eyes, on skin, or on clothing. 

Wash thoroughly with soap and water after handling and before eating, 

drinking, chewing gum, using tobacco, or using the toilet. Wear (specify 

appropriate protective clothing). Remove and wash contaminated clothing 

before reuse. 

May be fatal if absorbed through skin. Do not get in eyes, on skin, or on 

clothing. Wash thoroughly with soap and water after handling and before 

eating, drinking, chewing gum, using tobacco, or using the toilet. Wear 

(specify appropriate protective clothing). Remove and wash contaminated 

clothing before reuse. 

Harmful if absorbed through skin. Avoid contact with skin, eyes or clothing. 

Wash thoroughly with soap and water after handling and before eating, 

drinking, chewing gum, using tobacco, or using the toilet. Remove and wash 

contaminated clothing before reuse. Wear (specify appropriate protective 

clothing, if applicable). 

No statemen t is required. May use Category III statement. 

Category Signal Word 

DANGER 
I 

POISON ~ 

WARNING 

III CAUTION 

CAUTION 
IV 

(optional) 

Statement 
Fatal if inhaled. Do not breathe (dust, vapor, or spray mist)1. Wear (specify 

appropriate respiratory protection). Remove and wash contaminated 

clothing before reuse. 

May be fatal if inhaled. Do not breathe (dust, vapor or spray mist) 1 

Wear (specify appropriate respiratory protection). Remove and wash 

contaminated clothing before reuse. 

Harmful if inhaled. Avoid breathing (dust, vapor, or spray mist) ~ 

Remove and wash contaminated clothing before reuse. 

No statemen t is required. May use Category III statement. 

Choose the word which appropriately describes the product formulation type during use. 
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Category Signal Word Statement 
Corrosive1. Causes irreversible eye damage. Do not get in eyes or on 

clothing. Wear (specify appropriate protective eyewear). Wash thoroughly 

I DANGER with soap and water after handling and before eating, drinking, chewing 

gum, using tobacco, or using the toilet. Remove and wash contaminated 

clothing before reuse. 

Causes substantial but temporary eye injury. Do not get in eyes or on 

clothing. Wear (specify appropriate protective eyewear). Wash thoroughly 

II WARNING with soap and water after handling and before eating, drinking, chewing 

gum, using tobacco, or using the toilet. Remove and wash contaminated 

clothing before reuse. 

Causes moderate eye irritation. Avoid contact with eyes or clothing. Wear 

III        CAUTION     (specify appropriate protective eyewear, if applicable). Wash thoroughly 
with soap and water after handling and before eating, drinking, chewing 

gum, using tobacco, or using the toilet. 

CAUTION 
IV                     No statemen t is required. May use Category III statement. 

(optional) 

Required only if corrosive effects were observed during the study. 

Category Signal Word 

DANGER 

WARNING 

III CAUTION 

CAUTION 
IV 

(optional) 

Statement 

Corrosive. Causes skin burns. Do not get in eyes, on skin, or on clothing. 

Wear (specify appropriate protective clothing and gloves). Wash thoroughly 

with soap and water after handling and before eating, drinking, chewing 

gum, using tobacco, or using the toilet. Remove and wash contaminated 

clothing before reuse. 

Causes skin irritation. Do not get on skin or on clothing. Wear (specify 

appropriate protective clothing and gloves). Wash thoroughly with soap and 

water after handling and before eating, drinking, chewing gum, using 

tobacco, or using the toilet. Remove and wash contaminated clothing 

before reuse. 

Avoid contact with skin or clothing. Wash thoroughly with soap and water 

after handling and before eating, drinking, chewing gum, using tobacco, or 

using the toilet. Wear (specify protective clothing and gloves, if appficable). 

No statement is required. May use Category lll statement. 

Study Result 

Positive 

Statement 

Prolonged or frequently repeated skin contact may 

cause allergic reactions in some individualsI. 

Negative No statement is required. 

1 A positive dermal sensitization study for a Category IV product does not trigger PPE requirement. 
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Personal Protective Equipment (PPE) 

PPE requirements are specified for uses covered under the WPS, but there are no 

regulatory requirements for non-WPS products, products used by residents, or products 

intended only for manufacturing use. However, to protect human health, the following 

guidance is offered. 

For non-WPS uses (industrial!commercial) 
Label reviewers should ensure that adequate, understandable language 

regarding the types of PPE that should be worn for the product’s hazards is 

included in any label, whether it is RUP or not. In cases where the reviewers 

determine PPE would be necessary, the various PPE tables in Chapter 10 provide 

information about which PPE is protective in specific circumstances. If there is 

an applicable regulatory document which specifies PPE requirements based on 

concerns specific to the active ingredient, then those PPE requirements must be 

placed on the label. 

For products used by residents/consumers 
To protect human health, label reviewers should review the toxicity data and 

the product’s uses to determine whether PPE would be necessary to meet the 

standards for registration. In cases where the reviewer determines PPE would 

be necessary, the PPE tables in Chapter 10 provide information about which PPE 

is protective in specific circumstances. In some cases, the PPE indicated in these 

tables may need to be modified; for example, to fit the consumer’s ability to 

acquire it. For instance, "shoes" may need to be substituted for "chemical- 

resistant footwear," or "safety glasses" may need to be substituted for 

"protective eyewear." If there is an applicable regulatory document which 

specifies PPE requirements based on concerns specific to the active ingredient, 

then those PPE requirements must be placed on the label. 

First Aid statement 

When required 
A first aid statement is required when any acute toxicity study result is classified 

as category I, II, or III. 40 CFR 156.68. Including the first aid statements for 

products classified as category IV is acceptable, but not required. 

Appropriate headers 
The first aid statements should appear under either the heading "First Aid" or 

"Statements of Practical Treatment." 40 CFR 158.8B(c) and PR Notice 2001-~. 

The heading "First Aid" is preferred by the Agency. In addition, EPA historically 

has not allowed the heading "Antidote" in conjunction with the first aid 
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statements unless a specific antidote is necessary. 

Location and prominence 
FiFst aid statements shall appeaF on the fFont panel of the label fOF all pFoducts 

classified as toxicity categoFy I (AO CFR 156.68). The Agency may, howeveF, 

peFmit Feasonable vaFiations in the placement of the fiFst aid statement as long 

as the FefeFence statement "See FiFst Aid (OF Statement of PFactical TFeatment) 

on (identify appropriate panel)." appeaFs on the front panel, pFefeFably neaF 

"Poison" and the skull and cFossbones symbol. 

First aid statements for toxicity category II and III products may appear on any 

panel of the label. The Agency does not require the first aid statements for 

toxicity category II and III products to bear the first aid statements on a visible 

panel. For additional information on the Agency’s position regarding the 

location of the first aid statement, see EPA’s February 27, 2018 guidance 

document First Aid Guidance Document- EPA’s Guidance for Pesticide 

Reqistrants on Location of the First Aid Statement per 40 CFR 156.68 located 

under docket ID EPA-HO.-OPP-2016-0545. However, any time first aid 

statements appear other than on the front panel, then a referral statement such 

as "See side/back panel for First Aid." should appear on the front panel in close 

proximity to the signal word. Furthermore, first aid statements on the side or 

back panel should be grouped near other precautionary labeling text, yet set 

apart or distinguishable from the other label text. The Agency strongly prefers 

that the statements be organized so that the most severe routes of exposure, as 

demonstrated by the toxicity classification, are listed first. 

Determining the first aid statements for fumigant products 
Refer to PR Notice 84-5, Registration Standards, REDs, or other regulatory 

decision documents for appropriate statements. 

Determining the first aid statements for non-fumigant 

products 
Review Table 9 to determine the preferred first aid statements for each route of 

exposure. Registrants should support alternative first aid statements with 

medical evaluations of the product. Approval of alternative first aid statements 

is guided by considerations such as those set out in the "Content and Clarity" 

section below. The Agency has not approved the use of salt water for emesis as 

a first aid technique. PR Notice 80-2. 

Content and clarity 

First aid statements should be written in brief, clear, simple, and 

straightforward language so that the average person in an emergency 
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can easily and quickly understand the instructions. First aid statements 

should apply to all ages or when necessary, include distinctions between 

the treatments for different ages (e.g., children vs. adults). Any 

reasonably competent individual should be able to carry out the 

instructions in the first aid statements. These statements should not 

include procedures which must be performed by medical personnel or 

require specialized equipment. Such procedures belong under the Note 

to Physician heading (see Section IV.G. below). 

Acute dermal and primary skin irritation 

Because both of these studies focus on the dermal route of exposure, 

any first aid statements required by the results of these two studies can 

be combined. Use the first aid statement required for the acute dermal 

toxicity study if the results of both studies place the product in the same 

acute toxicity category. Use the statements for the more severe acute 

toxicity category if the results of the studies would place the product in 

different acute toxicity categories. 

Erie and skin irritation 

If the product is corrosive and is in toxicity category I or II for eye or skin 

irritation, then a first aid statement for ingestion may also be included. 

First aid statements for ingestion may be more appropriate for products 

with some potential for ingestion, such as liquid concentrates, but less 

so for products with low potential, such as aerosol sprays. For Toxicity 

Category I skin and eye irritants, the Agency has used the statement 

(PRN 2001-1): 

"Note to Physician: Probable mucosal damage may 

contraindicate the use of gastric lavage." 

Products that contain an or~anophosphate or an N-methv!- 

carbamate 
If the product contains either an organophosphate (i.e., an organophosphorus 

ester that inhibits cholinesterase) or an N-methyl carbamate (i.e., an N-methyl 

carbamic acid ester that inhibits cholinesterase) the following phrase should be 

included in the first aid statement (PRN 2001-1): 

"Contains alan (either organophosphate or N-methyl- 

carbamate) that inhibits cholinesterase." 
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Products that contain zinc phosphide 
If the product contains zinc phosphide, the following first aid statement for 

ingestion is recommended (PRN 2001-1): 

"If swallowed: Immediately call a poison control center or doctor or 

transport the person to the nearest hospital. DO NOT DRINK WATER. Do 

not administer anything by mouth or make the person vomit unless 

advised to do so by a doctor." 

Products that contain petroleum distiliates 
If the product contains >10% petroleum distillate, the following first aid 

statement for ingestion should be used (PRN 2001-1): 

"If swallowed: Immediately call a poison control center or doctor. Do not 

induce vomiting unless told to do so by a poison control center or doctor. 

Do not give any liquid to the person. Do not give anything by mouth to 

an unconscious person." 

However, if registrants have data to show there is benefit in drinking water or 

milk after ingesting the product, they may use alternate wording. 

Telephone numbers 
EPA encourages, but does not require, registrants to include a company 

telephone number or toll-free hotline number for emergency information in the 

first aid section. If a number is included, confusion can be avoided by specifying 

emergency vs. non-emergency numbers. If a phone number is included, it 

should include a phrase or statement indicating the kinds of information the 

number should be used for and it may include hours of service. For example: 

"Have the product container or label with you when calling a poison 

control center or doctor, or going for treatment. For non-emergency 

information on this product, call (1-XXX-XXX-XXXX), Monday through 

Friday, 9 a.m. to 5 p.m. For medical emergencies, call the poison control 

center at 1-800-222-1222." 

If a registrant does not have its own non-emergency number, the registrant may 

reference the National Pesticides Information Center (NPIC) (see Chapter 15). 

Note that the NPIC does not provide emergency medical information. 
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Route of Exposure 

Ingestion treatment 

for acute oral toxicity 

Skin exposure 

treatment for acute 

dermal toxicity and 

primary skin 

irritation 

Inhalation treatment 

for acute inhalation 

toxicity 

Eye exposure 

treatment for 

primary eye irritation 

Category 

I, II, II 

Statement 1 

If swallowed: 

- Call a poison control center or doctor immediately for treatment advice. 

- Have person sip a glass of water if able to swallow. 

- Do not induce vomiting unless told to do so by a poison control center or 

doctor. 

- Do not give anything by mouth to an unconscious person. 

No statement is required. May use statement above. 

If on skin or clothing: 

- Take off contaminated clothing. 

- Rinse skin immediately with plenty of water for 15-20 minutes. 

- Call a poison control center or doctor for treatment advice. 

No statement is required. May use statement above. 

If inhaled: 

- Move person to fresh air. 

- If person is not breathing, call 911 or an ambulance, then give artificial 

respiration, preferably by mouth-to-mouth, if possible. 

- Call a poison control center or doctor for treatment advice. 

No statement is required. May use statement above. 

If in eyes: 

- Hold eye open and rinse slowly and gently with water for 15-20 minutes. 

- Remove contact lenses, if present, after the first 5 minutes, then continue 

rinsing eye. 

- Call a poison control center or doctor for treatment advice. 

IV No statement is required. May use statement above. 

General information to include near the first aid statement 

- Have the product container or label with you when calling a poison control center or doctor, or going for treatment. 

- For medical emergencies, call the poison control center at 1-800-222-1222. 

- For general information on this product, call 1-XXX-XXX-XXXX [may include hours of service], or contact the National 

Pesticides Information Center (NPIC) at 1-800-858-7378, Monday through Friday, 8 AM to 12 PM PST, or at 

http://npic.orst.edu. 
1 Use alternate statements if these are medically inappropriate for the product (e.g. if the product contains zinc phosphide or 

>10% petroleum distillate). 

For fumigant products, refer to PR Notice 84-B, Registration Standards, REDs, or 

other regulatory decision documents for appropriate statements. 

For non-fumigant products, the following criteria are used to determine whether 

a Note to Physician is needed: 

(a) All products that are classified as Toxicity Category I. 
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(b) Products which are corrosive or classified as Toxicity Category I for eye or 

skin. These products must include the following Note to Physician: 

"Probable mucosal damage may contraindicate the use of gastric lavage." 

(c) Products which contain _>10% petroleum distillate. These products should 

include the following Note to Physician: 

"Contains petroleum distillate. Vomiting may cause aspiration pneumonia." 

(d) Products which contain zinc phosphide. The products should include the 

following Note to Physician: 

"Contains the phosphine-producing active ingredient zinc phosphide. Probable 

mucosal damage may contraindicate the use of gastric lavage." 

(e) Products which produce physiological effects requiring specific antidotal or 

medical treatment such as: cholinesterase inhibitors (e.g., carbamates, 

phosphorothioates, and organophosphates); metabolic stimulants (e.g., 

dichlorphenols); or anticoagulants (e.g., warfarin). 

The Note to Physician should be located in close proximity to the first aid 

statements, but should be clearly distinguished from it. It should not be placed 

within the first aid statements, but should appear below the last first aid 

statement. 

The Agency does not provide specific statements except for the cases described 

above. However, the Note to Physician should include or address the following 

information, as appropriate: 

Technical information on symptomatology; 

use of supportive treatments to maintain life functions; 

medicine that will counteract the specific physiological effects of the 

pesticide; and 

a company telephone number to specific medical personnel who can 

provide specialized medical advice. 
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Modified precautionary statements for diluted products 

(aqueous solutions only) 

Ao When used 

Modified Hazards to Humans and Domestic Animals and first aid statements which 

correspond with the toxicity categories associated with a product’s use when diluted 

with water may be allowed on product labels provided the following data and label 

requirements are met. All data and modified precautionary statements for use dilutions 

must be reviewed and approved by the Agency. 40 CFR 156.70(c). 

Data requirements 

In some cases, use dilution labeling statements triggered by systemic toxicity (i.e., acute 

oral, dermal, or inhalation toxicity) may be supported by extrapolation from the 

LDs0/LCs0 for the concentrate. At a minimum, the following information must be 

submitted for Agency consideration: 

(a) A slope calculated from at least three, and preferably more, dose levels 

having partial responses (i.e., a well characterized dose-response); 

(b) Dose groups sufficiently large (>5 per group) to allow for the calculation of 

confidence limits that fall within the defined toxicity category boundaries; 

(c) Extrapolation to higher toxicity categories will only be applied to water 

dilutions. It should also be determined that there are no other factors affecting 

the toxicity of the end-use product (e.g., inert ingredients that enhance the 

absorption of the active ingredient, promote the active ingredient’s toxicity, 

etc.). Other types of extrapolations will be done on a case-by-case basis. 

(d) Use dilution Hazards to Humans and Domestic Animals statements triggered 

by skin or eye irritation must be supported by new or cited studies. If another 

registered diluted product (such as a ready-to-use formulation) has acceptable 

data and is found similar to the concentrated product after it has been diluted, 

those data may also be used to support modified labeling. 

Labeling requirements 

It is not the Agency’s intent to allow two sets of Hazards to Humans and Domestic 

Animals statements and/or first aid statements on the label. Rather, EPA will allow 

certain modified statements to be added that are applicable for use dilutions. These 

additional statements, triggered by the toxicity category of the most concentrated use 
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dilution, must be placed directly after the required statements for the concentrate, and 

may not substitute the required statements for the concentrate. If the labeling provides 

for a range of use dilutions, only that use dilution representing the highest 

concentration allowed by labeling may be used as the basis for a statement pertaining 

to the diluted product. 40 CFR 156.681bl and 40 CFR 156.701cl. 

If a product label does include modified use dilution statements, the signal word must 

still reflect the toxicity of the [concentrated] product as distributed or sold. 

40 CFR 156.64(b)(2). The following examples show where modified statements 

(in italics) should appear on product labeling: 

Hazards to Humans and Domestic Animals: 

"Causes substantial but temporary eye injury. Do not get in eyes or on clothing. 

Wear goggles or face shield. After product is diluted in accordance with the 

directions for use, goggles or face shield are not required." 

First Aid: 

"If on skin or clothing: Wash with plenty of soap and water. Get medical 

attention. If product, diluted in accordance with the directions for use, gets on 

skin, medical attention is not required." 

~ If a registrant with an identical or substantially similar product is relying/citing a 

product that has modified use dilution precautionary statements, those modified use 

dilution statements are not required to be on their product. Only the precautionary 

statements for the concentrated product (as distributed or sold) is required. 
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The Environmental Hazards statement provides the precautionary language informing users of 

the potential hazards to the environment from transport, use, storage, or spill of the product. 

These hazards may be to water, soil, air, beneficial insects, plants, and/or wildlife as identified in 

risk assessments performed by the Environmental Fate and Effects Division. Generally, the 

information contained in this section is based upon the results of eight basic acute toxicity 

studies performed on the technical grade of the active ingredient(s) in the formulation. These 

eight studies are: (1) avian oral LDs0 (with mallard or bobwhite quail), (2) avian dietary LCs0 

(mallards), (3) avian dietary LC~0 (bobwhite quail), (4) freshwater fish LC~0 (rainbow trout), 

(5) freshwater fish LC~0 (bluegill sunfish), (6) acute LC~0 freshwater invertebrates (Daphnia 

magna or water flea), (7) honeybee contact LDs0, and (8) mammalian acute oral LD~0. For 

specific data requirements: 40 CFR Part 158. 

In addition, data concerning a product’s potential to be tra_nsported to groundwater, surface 

water, aquatic sediment, to drift, to adversely affect non-target plants and bees provide importa_nt 

information. Data include, but are not limited to, results from hydrolysis, batch equilibrium, 

aerobic soil metabolism, field dissipation, and prospective groundwater studies. 

The data generated from all of these studies support the language used for the Environmental 

Hazards statements. Review of the data is performed by the Environmental Fate and Effects 

Division (EFED) or other science reviewers who may also evaluate any label text proposed by 

the registrant to determine what statements are required. 

The label reviewer should consult with the product manager/teaxn leader and EFED or science 

reviewer for chemical specific statements, such as groundwater/surface water, spray drift/runoff, 

or endangered species statements that will be added to the label as they axe identified. 

Ao When Required 

The label reviewer must first determine whether the use patterns on the label require any 

Environmental Hazards statement. The use pattern of a pesticide helps determine the need 

for and the specific text of the Environmental Hazards section. The label reviewer may 

assume that any pesticide product used outdoors must include the Environmental Hazards 

statement on the label. However, the reviewer should also look at the proposed statement 

with a critical eye towards its applicability. Does it make sense for the product’? For 

example, a granular herbicide would not generally need a statement warning of potential 

spray drift problems since granular formulations are not "sprayed" and axe seldom 

associated with any "drift". 

Chapter 8: Environmental Hazards 8-1 

Exhibit 5440 0096 



Label Review Manual 

Exclusively Indoor Products. Products which are intended for use exclusively indoors 

may omit the Environmental Hazards statement. Products applied to domestic animals, 

such as flea collars or ear tags may in most cases omit the statement. However, the 

statement may be required for a domestic-use product such as a dog dip due to the 

potential for contamination of water by the use of such a product. Thus it is importaJat 

for reviewers to carefully evaluate the use pattern of the product to determine whether 

potential risk from the traJasport, use, storage or disposal of the product should be 

mitigated by the Environmental Hazards statement. 

Manufacturing Use Products (MPs). Although used indoors to formulate other 

products, MPs may require some Environmental Hazard statements text because MPs may 

be highly concentrated oxid could pose a serious hazard if a spill occurred. A discharge 

statement may also be required; see section VII. A. below for recommended loxiguage. 

Outdoor Use Products. The Agency has typically required products labeled for use 

outdoors to have Environmental Hazards statements on their labels. 40 CFR 156.80 - 

156.85. If the reviewer determines that the use pattern triggers the need for 

Environmental Hazards labeling, the proposed draft labeling must be reviewed 

according to the requirements outlined in the regulations. 

Statement Location 

The Environmental Hazards section of the label should be located under the general heading 

"Precautionary Statements". It must have the heading "Environmental Hazards" (not 

"Environmental Precautions", "Environmental Protections", or anything similar). 

(40 CFR Part 156.80(b)). 

Support for Statements 

The text of the proposed Environmental Hazards statements is then reviewed according to 

the type of product. If the action represents a submission accompoxiied by data, the 

environmental science reviewer will evaluate the environmental hazards statements and 

recommend oxiy necessary label choxiges as part of the data review. The label reviewer must 

specify all requested changes in the response to the registroxit, and assure that the changes 

are in accordoxice with mandatory/advisory guidance. (Chapter 3 and PR Notice 2000-5) 

Technical/End-Use Products. The environmental reviewer is responsible for reviewing 

data on all technical products and may also review data associated with end-use 

formulations. Data requirements are governed by FIFRA and the implementing 

regulation set out in 40 CFR Part 158. Generally, data are required when an end-use 

formulation is likely harmful to non-target organisms (for example, micro-encapsulated 

insecticides which are used on crops are potentially harmful to pollinators). If a 

Reregistration Eligibility Decision (RED) Document has been issued, it may contain 

appropriate Environmental Hazards statements, but the reviewer should evaluate 
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whether the decision document specifically addresses the use at issue and then make 

appropriate changes to the label statement. 

Identical or Substantially Similar Products. If the label reviewer is working on an 

application for registration for an identical or substantially similar product, the 

Environmental Hazards statements of the similax formulation should be compared with 

those in the RED. If the similar registered product label language is consistent with the 

RED, the identical or substaJatially similax product Environment Hazard language should 

be the saxrle as the currently registered product. If there axe no similar products, route the 

application to EFED or the science reviewers. Additionally, if a registrant wishes to 

amend the Environmental Hazaxds statements, environmental reviewers may need to see 

the amendment application. 

Since the cited label may have some statements that are outdated and/or missing 

(required or recommended since the label was accepted), it is important to check the 

regulations and the statements outlined in the rest of this chapter to make sure that both 

the cited label and the draft label reflect current Agency requirements and policy. 

If an error is discovered in the Environmental Hazards section of the cited identical or 

substantially similar product label, the reviewer should send a letter informing the 

registrant of the cited identical or substantially similar product label of the error(s) and 

request an application for axnendment be submitted within a reasonable time, such as 30 

days. 

Outdoor, Terrestrial Uses 

Generally, all products with directions for outdoor, terrestrial uses should have the 

following statements in the Environmental Hazards section: 

"For terrestrial uses: Do not apply directly to water, or to areas" where surJbce 

water is present or to intertidal areas below the mean high water mark. Do not 

contaminate water when disposing of equipment washwater or rinsate ". 

These statements are preceded by "For terrestrial uses", to make it clear that the statements 

do not apply to the other general use patterns--e.g., aquatic uses such as mosquito 

laxvicides, aquatic herbicides, piscicides, etc.,or greenhouse and indoor uses. 

Aerial Forestry Application Statement. If a pesticide product is aerially applied to forests, 

the above statements should be preceded with the phrase: 

"For terrestrial uses, except when applying aerially over the forest canopy:" 
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There are mo_ny creeks and streams under forest canopies. The statement as written allows 

spraying the forest canopy, but requires spray valves to be shut off when passing over ponds, 

streams, etc. that are not under the forest canopy. 

Bacillus thuringiensis (Bt) 

For Bt products that are intended for forestry treatments or aquatic uses (e.g. mosquito 

control with Bt israelensis), variations of the above Environmental Hazards statements may 

be required. 

1. Forestry Uses. For forestry uses, the statement should read: 

"Do not contaminate water when disposing of equipment washwaters or 

rinsate ". 

2. Aquatic Uses. For aquatic uses, the statement should read: 

"Do not apply directly to treated, finished drinking water reservoirs or 

drinking water receptacles when the water is intended for human 

consumption ". 

Outdoor, Residential Consumer Products 

For outdoor residential consumer products (except for lawn care products applied by a Pest 

Control Operator which use the same statement as outdoor terrestrial uses), the statements 

preferred by the Agency to meet risk/benefit concerns are as follows (See PR-Notice 2008-1). 

Formulation type 

Liquid Concentrate 

Broadcast Granular 

Dust 

Table 1. Outdoor Residential Consumer Product Statements 

Preferred Language 

To protect the environment, do not allow pesticide to enter or run off into 
storm drains, drainage ditches, gutters or surface waters. Applying this 
product in calm weather when rain is not predicted for the next 24 hours 
will help to ensure that wind or rain does not blow or wash pesticide off 
the treatment area. Rinsing application equipment over the treated area 
will help avoid run off to water bodies or drainage systems. 

To protect the environment, do not allow pesticide to enter or run off into 
storm drains, drainage ditches, gutters or surface waters. Applying this 
product in calm weather when rain is not predicted for the next 24 hours 
will help to ensure that wind or rain does not blow or wash pesticide off 
the treatment area. Sweeping any product that lands on a driveway, 
sidewalk, or street, back onto the treated area of the lawn or garden will 
help to prevent run off to water bodies or drainage systems. 

To protect the environment, do not allow pesticide to enter or run off into 
storm drains, drainage ditches, gutters or surface waters. Applying this 
product in calm weather when rain is not predicted for the next 24 hours 
will help to ensure that wind or rain does not blow or wash pesticide off 
the treatment area. 
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Formulation type 

Liquid Ready-to-Use (RTU) 

Preferred Language 

To protect the environment, do not allow pesticide to enter or run off into 
storm drains, drainage ditches, gutters or surface waters. Applying this 
product in calm weather when rain is not predicted for the next 24 hours 
will help to ensure that wind or rain does not blow or wash pesticide off 
the treatment area. 

These statements provide the basic use instructions for avoiding water and other 

environmental contamination; they are used in addition to other required environmental 

statements, such as wildlife hazard statements determined by the toxicology data 

(e.g., specific precautionaxy statements concerning bees, fish or aquatic organisms). 

The reviewer must also keep in mind the use pattern of the product undergoing a label 

review. If the product is actually intended for application to water to control algal growth, 

for exaxnple the above statements may be inappropriate as written. 

Outdoor, Terrestrial Products Requiring Fish or Aquatic Invertebrate Statements 

Products with directions for outdoor terrestrial uses requiting a fish or aquatic invertebrate 

toxicity statement usually contain a statement warning of hazard from drift and/or runoff. The 

word drift should be omitted if the product is a "granular" or if it is applied "in furrows" or 

injected into the soil. The Agency has historically required that the following statement 

appeax in the Environmental Hazards section: 

"Drift and runoff may be hazardous to aquatic organisms in water adjacent 

to treated areas ". 

Groundwater Label Advisories 

There are two groundwater label advisory options available. The need for a groundwater 

label advisory is based on the environmental fate properties of the chemical and/or 

detections of the chemical in groundwater. One option is for chemicals with little or no 

monitoring data that have environmental fate properties similar to pesticides that have been 

found in groundwater. The other option is for chemicals that have actually been found in 

groundwater. 

Based on Laboratory/Field Data. If no detections axe reported in groundwater (for 

example, a new chemical) but the chemical (or a major degradate) has a combination of 

environmental fate properties similax to other pesticides found in groundwater as a result 

of normal label uses: 

mobility characteristics (e.g. Ka less than 5, or field dissipation results that indicate 

the chemical leaches) 

persistence characteristics (e.g., hydrolysis half-life greater than 30 days at any pH 

or aerobic soil metabolism half-life greater than 2 weeks) 
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then the Agency has generally required the following label language: 

"Groundwater Advisory 

This chemical has properties and characteristics associated with chemicals 

detected in groundwater. This chemical may leach into groundwater if used in 

areas where soils are permeable, particularly where the water table is 

shallow ". 

Based on Groundwater Monitoring. If detections axe reported in groundwater in a 

prospective groundwater study or other monitoring study conducted for registration, or 

other reliable monitoring data in the publicly available literature, then the Agency has 

generally required the following label language: 

"Groundwater Advisory 

~ame of chemical] [A degradate of(name of chemical)] is known to leach 

through soil into groundwater under certain conditions as a result of label 

use. This chemical may leach into groundwater if used in areas where soils 

are permeable, particularly where the water table is shallow ", 

Surface Water Label Advisories 

When appropriate, after the environmental assessment, the Agency requires the following 

statement to be added to outdoor household/residential, agricultural, and other outdoor 

labels modified for the specific pesticide characteristics and targeted audience. 

"This product may impact surface water quality due to runoff of rain water. 

This is especially true for poorly draining soils and soils with shallow ground 

water. 

This product is classified as having [insertphrase 1.a., 1.b., or 1.c., 

according to the pesticide ’s "mean" soil partition coefficient (Ka)] Jbr [insert 

phrase 2.a., 2.b., or 2.c. according to the pesticide ~’ aerobic soil metabolism 

half-life]. [insert phrase 3. a or 3. b depending on whether the product is 

intended for the household user or farmer] ", 

Soil Partition Coefficient Phrases 

(a) Ka less than 15 - "high potential for reaching surface water via runoff: 

(b) Ka between 15-300 - "a medium potential for reaching both surface water and 

aquatic sediment via runoff~ 

(c) Ka greater than 300 - "high potentialJbr reaching aquatic sediment via runoff: 
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Aerobic Soil Metabolism Half-Life Phrases 

(a) tl/2 less than 8 days - "several days after application" 

(b) t]/2 between 8 and 30 days - "several weeks after application" 

(C) t]/2 greater than 30 days - "several months or more after application" 

Targeted User Community 

(a) Household/Residential Label 

See Table 1 on page 8-4. 

(b) Agricultural Label 

"A level, well-maintained vegetative buffer strip between areas to which this 

product is applied and surface water features such as ponds, streams, and 

springs will reduce the potential loading of ~ame of chemical] [A degradate 

of(name of chemical)] from runoff water and sediment. Runoff of this product 

will be reduced by avoiding applications when rainfall or irrigation is 

expected to occur within 48 hours.. [For pesticides with a soil paxtition 

coefficient greater than 300 add the following, "Sound erosion control 

practices will reduce this product ~’ potential to reach aquatic sediment via 

runoff".] 

A general requirement for products to bear environmental hazard statements, including hazards 

to non-target organisms, is stated at 40 CFR Part 156.80. In Paxt 156.85, examples are given of 

statements the Agency typically requires when data indicate certain acute toxicity levels for 

mammals, birds, fish, etc., or there is other information such as accident history indicating 

significant risks to non-target wildlife. Other statements than those listed may be required if 

more appropriate to the formulation or use. 

Ao Hazard Statements for Birds, Mammals, Fish, Aquatic Invertebrates and Estuarine 

Organisms 

This information will be found in submitted data, the RED document, or the Registration 

Standard. It may not necessarily be available to the label reviewer, but helps you to 

understand the origin of the statements 

Bird and Mammal Hazard Statement. The following statement has typically been 

required when a pesticide intended for outdoor use contains an active ingredient which 

has a maxnmaliaxi acute oral LDs0 _< 100 mg/kg, axi aviaxi acute oral LDs0 _< 100 mg/kg, 

or a subacute dietary LC~0 _< 500 ppm: 
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"This pesticide is toxic to [birds] [mammals] or [birds’ and mammals] ". 

Fish/Aquatic Invertebrate Statement. The following statement has typically been 

required when a pesticide intended for outdoor use contains an active ingredient with a 

fish acute LCs0 or aquatic invertebrate (including estuarine species such as oyster and 

mysid shrimp) ECs0 < 1 ppm: 

"This pesticide is toxic to [fish] [fish and aquatic invertebrates] 

[oysters/shrimp] or [fish, aquatic invertebrates, oysters and shrimp] ". 

Incident Data Statement. If field studies or accident history, such as the FIFRA 6(a)(2) 

reports, indicate that use of the pesticide may result in fatality to birds, fish or mammals, 

the following statement has typically been required: 

"This pesticide is extremely toxic to [birds], [mammals], [fish], or [birds and 

mammals’ and fish]" 

Pollinating Insect Hazard Statements 

If a pesticide is used outdoors as a foliar application, and is toxic to pollinating insects, a 

"Bee Hazaxd" waxning has generally been required to be included in the Environmental 

Hazards. See 40 CFR ~ 156.85(a). The following table sets out the toxicity groupings and 

examples of label statements for honey bees and other pollinating insects. Crop-specific use 

instructions would optimize bee and other pollinating insect safety. There may be other 

options for mitigating risk that may be considered (i.e. applications at night for continuously 

blooming crops).These instructions could be placed in the Directions for Use. 

Table 2. Pollinating Insect Acute Toxicity Groups and Precautionary Statement 
Examples 

Toxicity Group Precautionary Statement if 
Extended Residual Toxicity is 
Displayed 

Precautionary Statement if 
Extended Residual Toxicity is 
not Displayed 

Product contains any 
active ingredient with 

acute LD~0 of 
2 micrograms/bee or 

less 

This product is highly toxic to bees 
and other pollinating insects 
exposed to direct treatment or 
residues on blooming crops or 
weeds. Do not apply this product 

or allow it to drift to blooming 
crops or weeds if bees or other 
pollinating insects are visiting the 

treatment area. 

This product is highly toxic to bees 
and other pollinating insects 
exposed to direct treatment on 
blooming crops or weeds. Do not 
apply this product or allow it to 

drift to blooming crops or weeds 
while bees or other pollinating 
insects are actively visiting the 

treatment area. 
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Toxicity Group 

II 

Product contains any 
active ingredient(s) with 
acute LD~0 of greater 

than 2 micrograms/bee 

but less than 11 
micrograms/bee. 

III 

All others. 

Precautionary Statement if 
Extended Residual Toxicity is 
Displayed 

This product is moderately toxic to 
bees and other pollinating insects 
exposed to direct treatment or 
residues on blooming crops or 

weeds. Do not apply this product if 
bees or other pollinating insects 

are visitin_~ the treatment area. 

No bee or pollinating insect caution required. 

Precautionary Statement if 
Extended Residual Toxicity is 
not Displayed 

This product is toxic to bees and 
other pollinating insects exposed 
to direct treatment. Do not apply 
this product while bees or other 

pollinating insects are actively 
visiting the treatment area. 

No bee or pollinating insect 
caution required. 

Potential chronic hazards to honey bees, and other pollinating insects, and the resulting label 

language will be dealt with on a case-by-case basis. The Agency is in the process of 

developing chronic toxicity label statements for pollinator protection. When the proposed 

language has been thoroughly vetted, the appropriate conditions and statement will be 

included. 

Co Aquatic Weed Control Label Statement 

If a pesticide product is used to control aquatic weeds, the Environmental Hazaxds section 

generally is required to contain the following statement: 

"Treatment of aquatic weeds’ can result in oxygen loss Jkom decomposition of 

dead weeds’. This loss can cause fish suJ]bcation. ThereJbre, to minimize this 

hazard, treat ½ to 1/: of the water area in a single operation and wait at least 

10 to 14 days’ between treatments’. Begin treatment along the shore and 

proceed outwards’ in bands’ to allow fish to move into untreated areas’. 

Consult with the State agency with primary responsibility Jbr regulating 

pesticides before applying to public waters to determine if a permit is 

needed". 

Irrigation Water Label Statement 

If a pesticide product is applied to irrigation water and contains an ingredient requiring an 

aquatic organism toxicity statement, the Environmental Hazards section generally must 

contain the following statement: 

"Irrigation water treated with this product may be hazardous to aquatic 

organisms. Treated water must either be held on the irrigated field until 

sorbed by the soil or not released for (number) days’ after application ". 
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Pesticide products that include directions for mosquito control may require one of the Bllowing 

statements in the Environmental Hazards section, although the aquatic toxicity of the specific 

product may lead to more or less stringent statements. For exaxnple, certain bacterial larvicides, 

such as some Bt products, are considered non-toxic to aquatic organisms and would not require 

any statement. Some pyrethroids registered as mosquito adulticides axe highly toxic to aquatic 

organisms and may require stronger precautions thax~ those listed below, tailored to the specific 

products, in order to prevent adverse effects to water quality. Products with aquatic toxicity 

concerns between these extremes should have the following recommended statement, as 

appropriate: 

Ao Larvicides 

"Aquatic organisms may be killed in waters where this pesticide is used. Consult with the 

State agency with primary responsibility for regulating pesticides before applying to public 

waters to determine if apermit is needed". 

Bo Adulticides 

PR Notice 2005-1 lays out seven specific adult mosquito control label recommendations and 

details Agency rationale for these statements. Pesticide manufacturers axe being requested to 

incorporate these statements in the labeling of any new products seeking registration for 

adult mosquito control use, or to request amendments of existing labels with this use pattern. 

These recommendations apply only to products labeled for wide-area application as Ultra 

Low Volume (ULV) sprays or fogs, and not to home and garden use products which list 

mosquitoes on the label, or to coarse non-ULV sprays intended for residual treatment of 

vegetation or other surfaces. Control of mosquito larvae in water is a completely different use 

pattern from adult mosquito control, and is not included in the scope of PR Notice 2005-1. 

Adult mosquito control applications should be limited to trained personnel. It is the 

Agency’s position that the following statement should appear on the label of non- 

restricted use products for wide-area adult mosquito control: 

"For use only by federal, state, tribal or local government officials’ 

responsible for public health or vector control or by persons certified in the 

appropriate category or otherwise authorized by the state or tribal lead 

pesticide regulatory agency to perform adult mosquito control applications, 

or by persons under their direct supervision ". 

Products labeled for wide-area adult mosquito control should not bear container labeling 

for uses unrelated to adult mosquito control. The standard terrestrial use water hazard 

statement should not appear on product containers labeled solely for mosquito control. If 

a container label includes non-mosquito control use directions, those directions and 
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associated precautions should be clearly distinguished from those applicable to 

mosquito control. The terrestrial use statements on a mixed-use label should be followed 

by the statement: 

"See separate directions and precautions for mosquito control applications ". 

Label statements intended to protect bodies of water and aquatic life should be 

harmonized, as well as improved to assist effective mosquito control applications. The 

Agency recommends the following statement to appear on mosquito adulticide labels: 

"This pesticide is [toxic/extremely toxic] to aquatic organisms, including 

[insert general types of organisms]. Runoff from treated areas or deposition 

of spray droplets’ into a body of water may be hazardous to [insert general 

types of organisms]. [If appropriate, insert any additional wildlife hazard 

statements]. [Bee precaution can be inserted here or as a third paragraph of 

this section of the label]. [Insert consultation with state/tribal agency 

statement]. 

Do not apply over bodies of water (lakes, rivers, permanent streams, natural 

ponds’, commercial fish ponds’, swamps, marshes or estuaries’), except when 

necessary to target areas where adult mosquitoes are present, and weather 

conditions will facilitate movement of applied material away from the water 

in order to minimize incidental deposition into the water body. Do not 

contaminate bodies of water when disposing of equipment rinsate or 

washwaters " 

Users should consult with the State or Tribal agency for pesticide regulation to 

determine if permits or other regulatory requirements exist. The Agency concludes that 

the following statement is appropriate for all wide-area mosquito control product labels: 

"Before making the first application in a season, it is advisable to consult 

with the state or tribal agency with primary responsibility for pesticide 

regulation to determine if other regulatory requirements’ exist". 

Labels should specify a spectrum of spray/fog droplet sizes, and indicate that droplet 

size should be determined according to directions from equipment manufacturers or 

other appropriate sources. The following language is recommended as a model for 

droplet size calibration instructions on adulticide labels: 

"Ground-based application: 

Spray equipment must be adjusted so that the volume median diameter is less 

than [X value to be provided by registrant] microns (Dv O. 5 < X /~m) and 

that 90% of the spray is contained in droplets" smaller than [Y value to be 

provided by registrant] microns (Dv 0.9 < Y/~m). Directions from the 
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equipment manuJbcturer or vendor, pesticide registrant or a test facility using 

a laser-based measurement instrument must be used to adjust equipment to 

produce acceptable droplet size spectra. Application equipment must be 

tested at least annually to confirm that pressure at the nozzle and nozzle flow 

rate(s) are properly calibrated". 

"A erial Application: 

Spray equipment must be adjusted so that the volume median diameter 

produced is less than (A value to be provided by registrant] microns 

(Dv 0.5 < A Fm) and that 90% of the spray is contained in droplets smaller 

than [B value to be provided by registrant] microns (Dv O. 9 < B Fm). The 

effects of flight speed and, for non-rotary nozzles, nozzle angle on the droplet 

size spectrum must be considered. Directions from the equipment 

manufacturer or vendor, pesticide registrant or a test facility using a wind 

tunnel and laser-based measurement instrument must be used to adjust 

equipment to produce acceptable droplet size spectra. Application equipment 

must be tested at least annually to confirm that pressure at the nozzle and 

nozzle flow rate(s) are properly calibrated". 

Precautionary language to protect bees should have a provision to allow mosquito 

control applications in order to respond to threats to public health which are identified 

by health or vector control agencies on the basis of evidence of disease organisms or 

disease cases in animals or humans. The following language should be added to the last 

sentence of the bee precaution statement on the labels of mosquito adulticide products: 

"... (do not apply to blooming crops or weeds when bees are visiting the 

treatment area), except when applications are made to prevent or control a 

threat to public and/or animal health determined by a state, tribal or local 

health or vector control agency on the basis of documented evidence of 

disease-causing agents in vector mosquitoes or the occurrence of mosquito- 

borne disease in animal or human populations, or if specifically approved by 

the state or tribe during a natural disaster recovery effort". 

Mosquito adulticide labels should include limits on timing and number of applications 

to the same location. Exceptions to these limits may be allowed in order to respond to 

threats to public health which are identified by health or vector control agencies on the 

basis of evidence of disease organisms or diseases cases in animals or humans. The 

following language should be included in the directions for use section of the label: 

"Do not re-treat a site more than once in [X hours/day~]; no more than [Y] 

applications should be made to a site in any [Z weeks/month6] or [one year]. 

More frequent treatments may be made to prevent or control a threat to 

public and/or animal health determined by a state, tribal or local health or 
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vector control agency on the basis of documented evidence of disease causing 

agents in vector mosquitoes or the occurrence of mosquito-borne disease in 

animal or human populations, or if specifically approved by the state or tribe 

during a natural disaster recovery effort". 

In addition to the label language recommended in PR Notice 2005-1, the following 

information is recommended to add to the labels for adult mosquito control products, 

based on label requirements issued in REDs for these products: 

~ Maximum amount of active ingredient per acre/year 

Wind speeds 

Flight altitude- minimum and maximum 

V!. Endangered species protection requirements 
To protect endangered species, some products require Endangered Species Protection Bulletins 

that will contain geographically specific use limitations. Users will be directed to these Bulletins 

through a stax|dard label statement. This statement may only be placed on a label after the 

completion of a risk assessment and determination that it is necessary. For complete endangered 

species labeling information, refer to Chapter 11, Section IV, subsection J. 

VII, Hiscellaneous statements 

Ao Point Source Discharge 

For certain registered end-use products, technical grade products and other manufacturing 

use products, a "point source discharge" is a possibility because effluent from the 

manufacturing plant may contain pesticides. This does not include those products used to 

control roaches or other pests in the facilities, but applies to those chemicals used in the 

formulation processes. 

The Agency recommends that the following National Pollutant Dischaa’ge Elimination System 

(NPDES) statement (as outlined in PR Notice 93-10) should appeax on such products, in 

addition to any other required statements. 

"Do not discharge effluent containing this product into lakes, streams, ponds’, 

estuaries, oceans, or other waters unless in accordance with the requirements’ 

of a National Pollutant Discharge Elimination System ~PDES) permit and 

the permitting authority has been notified in writing prior to discharge. Do 

not discharge effluent containing this product to sewer systems without 

previously notifying the local sewage treatment plant authority. For guidance 

contact your State Water Board or Regional Office of the EPA ". 
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PR Notice 95-1 exempts certain end-use products (i.e., products in containers of less than 

5 gallons (liquid), less than 50 pounds (solid, dry weight) and in aerosol containers of any 

size) from bearing effluent discharge statements specified by PR Notice 93-10. This policy 

applies to any pesticide product that may be contained in an effluent discharged to the 

waters of the United States or municipal sewer systems. Such products include but are not 

limited to: (a) technical grade and manufacturing use products; (b) end-use products 

registered for industrial preservative, water treatment, or other industrial processing use such 

as in cooling tower water systems, pulp and paper mill water systems, secondary oil 

recovery injection water systems, food processing operations, leather tanning, and wood 

protection and textile treatment; and (c) large scale commercial and institutional end use 

(such as hospitals). 

The exemption of certain containers from the labeling requirements of PR Notice 95-1 does 

not relieve a producer or user of such products from the requirements of the Clean Water 

Act or state or local requirements, if applicable. 

Bo Seed Treatment or Granule/Pellet/Treated Bait Products 

If a pesticide product contains directions for use in treating seed or is formulated as a 

graxiule, pellet, or treated bait, the Agency has historically required the following 

Environmental Hazards statements when appropriate: 

"Treated          [seed], [granules], [pellets], [baits] exposed on soil 

surface may be hazardous to             /birds], [wildlife], [fish and 

aquatic invertebrates] or [birds’, other wildlife, and fish]. Cover or collect 

[seed@ [granules], [pellets], [baits] spilled during loading". 
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I, Introduction 
This chapter covers the Physical or Chemical Hazards statements that axe required for certain 

pesticide products set out in the regulations, 40 CFR 156. 78. Such hazard statements address 

flammability, explosive potential and precautions. In addition, special hazard statements axe 

required for certain fumigants. The reviewer should refer to the regulations and look through the 

guidance set out in the following sections to evaluate labels. 

II,, Placement of the physical or chemical 
hazards statement 
Placement of the Physical or Chemical Hazards section should be immediately below the 

Hazm’ds to Humans & Domestic Animals and Environmental Hazards statements in the 

Precautionary Statements section of the label. The physical or chemical hazards section must 

bear the subheading "Physical or Chemical Hazards". 

III. Labeling for flammable products 
Precautionary statements relating to product flaxnmability axe required if the product meets the 

criteria set out in the regulations and described below. Review Table 1 to determine the 

appropriate flaxnmability statements. 

Ao Data Requirements for Flash Point/Flame Extension 

Data requirements for flammability are covered in the regulations set out in 40 CFR 158.310 

azid 40 CFR 161.190. OPPTS Harmonized Test Guidelines Series 830, Product Properties 

(830-6315), covers the flash point and flame extension of a product. The flash point is the 

lowest temperature at which a liquid product containing a combustible ingredient that gives 

off a flammable vapor will ignite. The flame extension test is required for aerosol products. 

The flame extension test is conducted by holding the aerosol can 6 inches from a flame and 

discharging the product across the flmne. The extension of any flame from the flmne source 

(typically a candle) in inches is noted and recorded. Any flame extension more than 18 

inches or any flashback of flmne to the valve at any degree of valve opening would then 

dictate the proper labeling of the product as either being flammable or extremely flammable. 

Flashback occurs when the flame is drawn back toward the aerosol can by the stream of 

propellant. This would indicate an extremely flammable product. 

The product’s flash point is shown on the Confidential Statement of Formula (CSF) and 

should be expressed in degrees Fahrenheit (°F) and the equivalent in degrees Celsius (°C). 

For aerosol products, the registrant is required to report the results of the flame extension 
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test and any positive flashbacks. This requirement does not apply to liquid products that are 

typically incombustible, as well as solid products not containing combustible ingredients such 

as most dust or granular formulations, pellets/tablets (baits), impregnated materials, etc. If the 

CSF indicates "not applicable" or "N/A for flaxnmability’, you may skip this section. 

Criteria 

Table 1. Typical Statements for Flammable Products 

Required Text 

(A) Pressurized Products 

Flash point at or below 20°F 

(-7°C) or if there is a 
flashback at any valve 
opening 

Flash point above 20°F (- 

7°C)to 80°F (27°C) or if the 
flame extension is greater 
than 18 inches long at a 

distance of 6 inches from the 
flame 

Extremely flammable. Contents under pressure. Keep away from 

fire, sparks, and heated surfaces. Do not puncture or incinerate 
container. Exposure to temperatures above 130°F may cause 

bursting. 

Flammable. Contents under pressure. Keep away from heat, 
sparks, and open flame. Do not puncture or incinerate container. 
Exposure to temperatures above 130°F may cause bursting. 

All other pressurized Contents under pressure. Do not use or store near heat or open 

products flame. Do not puncture or incinerate container. Exposure to 
temperatures above 130°F may cause bursting 

(B) Nonpressurized Products 

Flash point at or below 20°F Extremely flammable. Keep away from fire, sparks, and heated 

(-7°C) surfaces. 

Flash point greater than 20°F Flammable. Keep away from heat and open flame. 

(-7°C) to 80°F (27°C) 

Flash point greater than 80°F Combustible. Do not use or store near heat or open flame. 

to 150°F (66°C) 

40 CFR 156.78] 

Terms to Avoid 

In order to avoid confusion with the product’s overall signal word, the terms, CAUTION, 

WARNING, and DANGER (human hazard signal words based on toxicity data) are NOT 

to be used with the flammability statements. These words are only to be used as the human 

hazard signal word on the product. (40 CFR 156.64(b)(3)). 

Total Release Fogger Products 

If the product is a total release fogger containing a propellant with a flash point at or below 

20°F, the following label statement must be included in the Physical or Chemical Hazaxds 

section: 
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"This product contains a highlyJlammable ingredient. It may cause afire or 

explosion if not usedproperly. Follow the Directions Jbr Use on this label 

very careJhlly". 

In addition to this required language, a graphic symbol such as that illustrated below or an 

equivalent symbol must be displayed adjoining the Physical or Chemical Hazards statement. 

The graphic symbol must be no smaller than twice the size of the first character of the 

human hazard signal word. Also, the two phrases shown below must be presented near the 

graphic symbol. (PR Notice 98-6 and 40 CFR 156. 78(d)(3)). 

Highly Flammable Ingredient 

Ingrediente Altamente Inflamable 

IV. Declaration of non-flammability 
Certain products may bear a claim of non-flammability, with terms like: "non-flammable" or 

"non-flammable (gas, liquid, etc’.)" If the draft label has no claim of non-flammability, skip this 

section. However, if the proposed draft label has such a claim, the reviewer must check to see 

that the terms "Extremely Flammable" or "Flammable" do not appear in the Physical or 

Chemical Hazards section of the proposed label. Obviously, if either of these terms appears in 

the Physical or Chemical Hazards section, the claim of non-flammability CAN NOT be used. 

Criteria for Declaring Non-Flammability 

If the proposed label bears a claim of non-flammability, it should meet the following 

criteria: 

1. Gases/Mixtures of Gases. If a gas or mixture of gases (under pressure), the product 

must not ignite when a lighted match is placed against the open cylinder valve. 

2. Liquids. If a liquid, the product must have a flash point greater than 350°F (177°C). 

Refer to the CSF for the flash point. 

3. Pressurized Products. Pressurized products (aerosols) may be classed as non- 

flammable if they meet the following criteria: 
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a. The flaxne extension is zero inches, using the method designated in the Guidelines. 

b. There is no flashback. 

c. The flash point of the non-volatile liquid component is greater than 350°F (177°C). 

If you are unsure of whether the product meets the criteria for declaring non- 

flammability, submit the label package for product chemistry review to determine the 

validity of the non-flammability claim. 

Bo Non-Flammability Labeling Statement and Placement 

The phrases "non-flammable", "non-flammable gas" or "non-flammable liquid", may 

appear as a sub-statement to the ingredients statement, or on a back or side panel. The 

phrase should not be highlighted or emphasized (such as through use of inordinately large 

type size, or shaxply contrasting color, etc.) so as to constitute a misleading safety claim. 

Labeling for liquid products used near 
electrical equipment (Dielectric 
Breakdown Voltage) 
If the proposed drad’t label is not for a liquid, skip this section. Some liquid products may pose a 

shock hazard when used neaa" electrical equipment or outlets. The dielectric breakdown voltage 

is a measure of a liquid’s capacity to conduct electricity and is required if the end use product is 

a liquid and is to be used near electrical equipment. (40 CFR 158.310(d)). (OPPTS Test 

Guidelines Series 830, Product Properties, #830-6321) 

If the proposed label is for a liquid product, review the criteria below: 

A. Criteria for Determining the Requirement of the Shock Hazard Statement 

1. The use directions permit use of the product near electrical equipment or electrical 

outlets (transformers, cable TV pedestals, conduits, etc.); and 

2. the data matrix does not provide a dielectric breakdown voltage; or 

3. the dielectric breakdown voltage is less than 5,000 volts. 

B. Shock Hazard Labeling Statement and Placement 

The Agency has historically taken the position that if the product meets the criteria above; 

the following statement must be shown under the heading Physical or Chemical Hazards. 
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"Do not apply this product around electrical equipment due to the possibility 

of shock hazard". 

VI, Labeling for explosive potential 

Ao When Required 

When data submitted in accordance with 40 CFR Part 158 demonstrates hazards of a 

physical or chemical nature other than flammability (such as explosive potential), 

appropriate statements of hazard must be included on the label. Such statements must 

address the potential explosion hazard. 

Uo Chemicals with Potential Explosion Hazard 

Chemicals that the Agency recommends have specific statements for potential explosion 

hazard include, but are not limited to: 

~ sulfur dust 

~ carbon dust 

~ potassium nitrate 

~ sodium nitrate 

~ potassium chlorate 

If the CSF indicates that the product might require labeling for potential explosion hazard, 

submit the label package for product chemistry review for a determination. 

VII. Additional label statements for certain 
fumigants 
For some fumigant chemicals, statements of flammability or other physical or chemical hazaxds 

may be required. Several fumigants are highly flammable in the liquid or vapor form. The 

statements of flammability listed below for the following chemicals should be located on the 

side panel under the heading "Physical or Chemical Hazaxds". (PR Notices 84-5 and 85-6) 

Ao Sodium and Calcium Cyanides 

"In the presence of moisture, highly poisonous gas (hydrogen cyanide) is 

formed". 
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VIII. Warning statements about mixing certain 
products 

Some products react with certain surfaces such as galvanized steel to form highly combustible 

gases. Therefore, under the Directions for Use section, some product labels prohibit mixing, 

storing, or applying the product in galvanized steel or unlined steel containers. This is acceptable. 

However, no human hazard signal word (Caution, Warning, or Danger) may be used with this 

information. (40 CFR 156. 64(b)(3)). The registrant may use "Attention", "Notice" or a similar 

word or phrase to alert the user. (Refer to chapter 11, Directions for Use "Compatibility with 

Other Products", for more information on this issue.) 

IX. Requirements for use of fire retardant 
Because of its combustion capability, the Agency has historically required all formulations of 

sodium chlorate to include an appropriate fire retarda_nt chemical. Refer to Chapter 5, 

Ingredients’ Statement, ~)(I) Sodium Chlorate Products’, for placement instructions for the 

required statement. 

X. Other physical/chemical hazard statements 
When data submitted in accordance with the requirements set forth in 40 CFR 158.310 and 40 

CFR 161.190 demonstrate hazards of a physical or chemical nature other than flaxnmability or 

explosive potential, appropriate statements of hazard must be included on the label. Such 

statements may address hazaa’ds of oxidizing or reducing capability, reactivity, or corrosivity. 

For example, EPA has historically required a warning statement for oxidizing agents such as 

"Do not use with or store near any oxidizing or reducing agents." These decisions are made on a 

case-by-case basis. Check with other documents, such as REDs and registration review 

documents, to see if other wording is required. 
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This chapter provides guidance for reviewing statements required for the protection of 

occupational users of pesticides, including agricultural workers and handlers. While much of this 

chapter focuses on the requirements 40 CFR 156 (Labeling Requirements for Pesticides and 

Devices) Subpaxt K (Worker Protection Statements) designed to implement the protections of 

the Worker Protection Standard (WPS)(40 CFR 170), it includes protections required for non- 

WPS occupational users of pesticides as well. The portions of the label discussed in this chapter 

include the signal word, certain Precautionaxy Statements (Personal Protective Equipment (PPE), 

Engineering Controls, User Safety Requirements, User Safety Recommendations) and certain 

Directions for Use (Agricultural Use Requirements, Restricted Entry Intervals, Early Entry PPE, 

Notification Statements and Non-Agricultural Use Requirements). To the extent possible, label 

reviewers should ensure that all products with occupational exposure have appropriate risk 

mitigation measures equivalent to those measures contained in this chapter. 

Some substances and products may be excluded from FIFRA registration if they meet certain 

conditions or criteria. 40 CFR 152. 6 sets out the following types of products that fall into this 

category. 

Ao The Worker Protection Standard 

The Labeling Requirements for Pesticides and Devices, Worker Protection Statements (40 

CFR 156, Subpart K (156. 200 -212)) were published in the Federal Register on August 21, 

1992, as was The Worker Protection Sta_ndaxd (WPS) (40 CFR 170). Together these 

regulations establish sta_ndaxds and labeling requirements for worker protection. Further, PR 

Notices 93-7 aJad 93-11 provide Agency guidance for complying with the WPS. The correct 

product specific WPS labeling can be found in the Acute Toxicity Data Evaluation Records 

(DER) for any given product. 

Bo Worker Risk Assessment 

As part of the pesticide registration, reregistration, and registration review processes, a 

comprehensive worker risk assessment is performed. The worker risk assessment is based on 

toxicological criteria and potential for dermal, ocular, oral or inhalation exposure. Based on 

that risk assessment, worker protection labeling specific to the active ingredient is 

established. When necessary to address risk to non-WPS workers, the regulatory assessment 

document goes beyond the WPS to provide labeling protection for those workers not subject 

to the WPS. Chemical specific worker protection labeling requirements con be found in the 

regulatory assessment documents (Reregistration Eligibility Decision (RED), Registration 

Review Documents, etc.). 
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Co Evaluating the Regulatory Assessment Document and the Acute Toxicity Review 

To determine the correct worker protection labeling for a given product, the label reviewer 

must consider the chemical specific worker protection labeling defined by the RED, the most 

current regulatory risk assessment document, and the product specific labeling defined in the 

acute toxicity review and/or guidance contained in this chapter. In most cases, the correct 

worker protection labeling is determined by tuking the most restrictive statements from each 

source to derive the final handler PPE statements for the labeling. 

Ao 

Bo 

Scope of WPS 

Review the criteria below to determine whether the label under review involves a product 

that is subject to the WPS. The WPS does not apply to manufacturing use products, or to 

unregistered pesticides used under an experimental use permit issued under FIFRA section 5, 

or under aa~ exemption issued under blFRA section 18. This determination is important 

because WPS products have unique labeling requirements. A summary table of the scope of 

WPS is also provided in Appendix A of this chapter to assist label reviewers in determining 

if a product is subject to WPS. 

Criteria for Determining WPS Applicability 

Does the product beax directions for use on an agricultural establishment (defined at 40 CFR 

170.3 as "any farm, forest, nursery, or greenhouse") or involving the production of an 

agricultural plant (defined at 40 CbR 170.3 as "any plant grown or maintained for 

commercial or research purposes and includes, but is not limited to, food, feed, and fiber 

plants; trees; turf grass; flowers, shrubs; ornamentals; and seedlings"). See 40 CFR 170.102. 

Or does the product bear labeling that could reasonably permit such a use? 

NO, the product does not beax directions for use on an agricultural establishment or involving 

the production of an agricultural plant. The product is not subject to the WPS. The 

requirements in this chapter do not apply. 

YES, the product does bear directions for use on ax| agricultural establishment or involving 

the production of an agricultural plant. Does the product meet any of the exceptions listed 

below’? 

Exceptions: The WPS contains exceptions for certain uses. WPS does not apply when any 

pesticide is applied on an agricultural establishment or involving the production of an 

agricultural plant in the following circumstances (40 CFR 170.103): 

For mosquito abatement, Mediterranean fruit fly eradication, or similar area-wide 

nublic nest control nro~rams sponsored by governmental entities (axea-wide 

programs are those where large swaths of public, private, residential, commercial 

and/or agricultural land/property is sprayed and a land owner has no control over 
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the spraying; this does not include the boll weevil and gypsy moth eradication 

programs or other similar program where specific areas of forests or agricultural 

land (e.g., cropland, Christmas tree nurseries, managed forests, etc.) are sprayed 

under arrangements with the land owner); 

On livestock or other animals, or in or around animal premises; 

On plants grown for other than commercial or research purposes, which may 

include plants in habitations, home fruit and vegetable gardens, and home 

greenhouses; 

On plants that are in ornamental gardens, parks, golf courses and public or private 

lawns and grounds, and that are intended only for aesthetic purposes or climatic 

modification; 

By injection directly into agricultural plants. Direct injection does not include "hack 

and squirt", "drill and spray", "chemigation", soil-incorporation, or soil injection; 

In a manner not directly related to the production of agricultural plants, including, 

but not limited to, structural pest control, control of vegetation along rights-of-way 

and in other non-crop axeas, and non-managed pasture and rangeland use (i.e., if the 

registrant wants to include directions for cutting hay in pastures or rangelands 

then the product must bear WPS requirements); 

For control of vertebrate pests around agricultural premises (vertebrate pest control 

applications for the purposes of crop protection is covered); 

As attractunts or repellents in traps; 

Post harvest treatments on the harvested portions of agricultural plants or harvested 

timbers; and 

;> For research uses of unregistered pesticides. 

If the product’s directions for use allow for any uses that are not in the above 

exceptions, the product IS subject to the WPS. Keep reading. 

If the product’s directions for use contain only uses that fall under one or more of the 

above exceptions, the product is NOT subject to the WPS. The WPS-specific requirements 

in this chapter do not apply. Other non-WPS user protections, which may apply, axe 

discussed later in this chapter. 

Exceptions for Seed Treatments: The WPS does apply when pesticide products 

contain directions for use which allow treating seed at an agricultural establishment at or 

immediately before planting (such as through use of hopper boxes, planter boxes, slurry 

boxes, or tractor-mounted treaters). If seed treatment is only allowed off-faxm (for 

example treating seed in a plant where seed is bagged to be used by growers) the WPS 

does not apply. 
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For further details, see PR Notice 93-11, Supplement F, and information at the 

following Website: (www. epa.gov/sites/production/files/2015-O6/documents/ 

wps interpretive~olicy 06 26 15.pdJ) 

Remember, in some cases it may not be clear whether or not a product is "within-scope" of the 

WPS if the product could be used on agricultural plants such as vegetables or ornaxnentals, but 

the registrant intends the product for an exempted use. If the registrant’s intention is to 

remove the product from the scope of the WPS, then clear language should be required 

on the label that limits or prohibits where this product can be applied (i.e., on WPS 

covered agricultural establishments), rather than who may apply it. This can be done by 

using exclusionary labeling statements such as the following: 

"Not for use in commercial or research nurseries or greenhouses ", 

or 

"Not for use on agricultural establishments’ covered by the WPS (40 CFR Part 170) ", 

or 

"Not for use on turf being grown for sale or other commercial use as sod, or 

for commercial seedproduction, or for research purposes", 

or 

"For use only on residential lawns. " 

Signal wor  
Products subject to the WPS that axe classified as toxicity category I or II must also bear the 

corresponding Spanish signal word and the Spanish statement provided below. See 

40 CPR 156.206(e). The Spanish signal word and statement below must appear in close 

proximity to the English signal word. The Spanish signal word for toxicity category I is 

"PELIGRO" and the Spanish signal word for toxicity category II is "AVISO’. The statement 

that must appeax on toxicity category I and II WPS products is as follows (the signal word Aviso 

and the statement are optional for toxicity categories III and 1V): 

"Si usted no entiende la etiqueta, busque a alguien para que se la explique 

a usted en detall~ (If you do not understand the label, find someone to 

explain it to you in detaiL)" 

Spllit labeling for WP$ and 
prod c s 
If a registered product contains uses that are both subject to WPS and not subject to WPS, the 

registrant should be encouraged to have separate registrations for each use type. However, the 

registrant is allowed to register the product with both use types on one label and/or choose to 

market the product with two sub-labels (under one registration) featuring only one of the use 
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types on each sub-label. The registrant may market the product under two distinctly different 

product labels, using additional brand names for the WPS labeling and non-WPS labeling. If the 

registrant chooses to market the product with both WPS and non-WPS uses, a Non-Agricultural 

Use Requirements box should be used to contain all non-WPS worker related restrictions. In 

either case, the registrant should submit a master label that clearly distinguishes between the two 

separate sub-labels. The registrant should not provide the WPS labeling merely as a 

supplemental label to a non-WPS product. See PR Notice 93-7. 

Maaay pesticide products also contain residential consumer uses along with WPS and non-WPS 

uses. Because the personal protective equipment and other worker protection statements may be 

significantly different for occupational and residential consumer products, the registrant should 

be strongly encouraged to submit separate registrations with one containing the WPS and non- 

WPS uses, and the other containing the residential consumer uses. 

There are four types of worker protection statements that generally appear in the Precautionary 

Statements of a label. They are as follows: 

A. Handler Personal Protective Equipment (PPE) 

B. Statements for Contaminated PPE 

C. Engineering Controls 

D. User Safety Recommendations 

Certain precautionary statements axe required by Port 156 Subpart K (Worker Protection 

Statements (40 CFR 156.200-212) for products subject to the WPS. These statements may also 

be needed on non-WPS products if required by a regulatory assessment document. The reviewer 

should also refer to Chapter 7 for additional, non-WPS, information on determining the correct 

toxicity category and other appropriate precautionary language. 

Handler Personal Protective Equipment (PPE) 

¯ Determining the Correct Product-Specific PPE Requirements. The correct handler 

PPE to be specified on the product labeling is determined by comparing the product- 

specific handler PPE requirements specified in the Acute Toxicity Review for a product 

with the chemical-specific handler PPE requirements specified in the regulatory 

assessment document. In most cases, the reviewer uses a combination of the most 

protective PPE requirements given in the regulatory assessment document and the Acute 

Toxicity Review to determine the correct handler PPE labeling statements. 

As noted above, the correct product specific handler PPE should be specified in the 

Acute Toxicity Review for a given product. The process used to derive the correct 

product-specific handler PPE is described in sections 1 through 4 below. In some cases 

the reviewer may need to use this process to determine the correct product-specific 

handler PPE labeling statements if the required handler PPE information isn’t specified 
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in the Acute Toxicity review or if there are questions about the specified PPE 

requirements. 

Compare Product-Specific PPE with PPE Required by the Regulatory Assessment 

Document. After completing sections 1 through 4 below and identifying the correct 

handler PPE based on the product-specific acute toxicity data (or based on the Acute 

Toxicity Review), the reviewer should consider the handler PPE required by the 

regulatory assessment document for the active ingredient (such as a RED), if one has 

been published. A combination of the most protective PPE specified in the Acute 

Toxicity Review (or derived from sections 1 through 4 below) and the regulatory 

assessment document must be used to determine the appropriate product labeling. For 

guidance on which PPE is considered more protective, consult Table 7 below. 

Note: All end-use occuaational use aroducts (WPS or non-WPS) need to have the 

minimum baseline label-required work clothes for handlers consisting of long-sleeved 

shirt, long pants, socks and shoes. Technically these work clothes items are not 

considered PPE, but they can be required on labels (see 40 CFR 170.240 (b)). 

Identifying the Correct Product-Specific Handler Protective Clothing. Once the correct 

toxicity category has been established, the product-specific handler PPE can be identified. 

Reviewers may obtain the correct product-specific handler protective clothing from the Acute 

Toxicity Review. Table 1 below shows how the correct product-specific handler protective 

clothing is derived in the Acute Toxicity Review based on the toxicity category for a given 

product. 

Route of 
Exposure 

Dermal Toxicity 
or Skin Irritation 
Potential 1 

Table 1. Handler PPE for WPS Products 

Toxicity Category by Route of Exposure of End-Use Product 

III 
CAUTION 

I 
DANGER 

II 
WARNING 

Coveralls worn over 
long-sleeved shirt 
and long pants 

Socks 

Chemical-resistant 
footwear 

Waterproof or 
Chemical-resistant 
Gloves2 

Respiratory 
protection device3 

Protective eyewear5 

Long-sleeved shirt 
and long pants 

Coveralls worn over 
short-sleeved shirt 
and short pants 

Socks 

Chemical-resistant 
footwear 

Waterproof or 
Chemical-resistant 
Gloves2 

Respiratory 
protection device3 

Protective eyewear5 

IV 
CAUTION 

Long-sleeved shirt 
and long pants 

Socks Socks 

Shoes Shoes 

Waterproof or No minimum4 
Chemical-resistant 
Gloves2 

Inhalation No minimum4 No minimum4 
Toxicity 

Eye Irritation No minimum4 No minimum4 
Potential 

1 If dermal toxicity and skin irritation toxicity categories are different, PPE shall be determined by the more 
severe toxicity category of the two. If dermal toxicity or skin irritation is category I or II, refer to Section 2 
below to determine if additional PPE is required beyond that specified in Table 1 
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2 Refer to Section 3, Table 3 to determine the specific type of waterproof or chemical-resistant glove. 
3 Refer to Section 4 to determine the specific type of respiratory protection. 
4 Although no minimum PPE is required for these toxicity categories and routes of exposure, the Agency 
may require PPE on a product-specific basis. 
~ "Protective eyewear" is to be used instead of"goggles" and/or "face shield" and/or "shielded safety 
glasses" and similar terms to describe eye protection, unless the assessment requires a specific type of 
eyewear for adequate protection. 

Identifying Additional Product-Specific Handler Protective Clothing (Apron and 

Headgear). In addition to PPE listed in Table 1, additional, more protective PPE is required 

for products that are classified as toxicity category I or II for acute dermal toxicity or skin 

irritation. If the label under review does not involve a category I or II classification for either of 

these studies, skip this section. If the label under review does involve a category I or 11 

classification for either the acute dermal toxicity or skin irritation, review Table 2 below to 

determine the additional product specific PPE. 

Table 2. Additional Dermal Toxicity and/or Skin Irritation PPE For Toxicity 
Category I Or II (See 40 CFR 156.2120)) 

Conditions Requiring Additional PPE and Labeling Required PPE and Labeling 

All products that are not ready-to-use and do not require a "When mixing and loading wear a 
chemical-resistant suit must bear the corresponding chemical-resistant apron". 
statement: 

All products labeled for application procedures that might "For overhead exposure wear chemical- 
involve overhead exposure must bear the corresponding resistant headgear". 
statement: 

All products labeled for use of equipment other than the 
product container to mix, load or apply the product must 

bear the corresponding statement: 

"When cleaning equipment wear a 
chemical-resistant apron". 

Product-Specific Glove Selection for WPS Handlers. The specific glove or gloves that are 

acceptable to meet the requirements for handler PPE must be listed on the label. See 40 CFR 

156.212(J). Table 3, the EPA Chemical Resistance Category Selection Chaxt for Gloves, lists 

the types of waterproof or chemical-resistant gloves for products classified as toxicity category 

l, II, or llI for acute dermal toxicity or primoxy skin irritation. See 40 CFR 156.212(e). It is 

EPA~s current view that the Chemical Resistance Category Selection Chart for Gloves should 

not be placed or referenced on the product label. The choxt is intended for EPA oaad registrant 

guidance only to determine the required glove type and glove statement for the label. Do not list 

the solvent category (A-H) on the product label. 

Determining the Correct Product-Specific Glove Requirements for WPS Handlers. 

The correct glove type(s) to be specified on the product labeling for WPS-defined 

handler activities is determined based on the solvent in the product formulation. Table 4 

below lists the solvent category for common solvents. The glove(s) selected must be 

rated as providing a "high" level of chemical resistance for the solvent category found 
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in Table 4 in order to be listed as an acceptable glove type on the product labeling for 

WPS handling activities. 

Table 4 provides a listing of solvents that EPA believes are likely to be contained in 

pesticide products that are subject to the Worker Protection Standard. The appropriate 

chemical resista_nce category is listed for each solvent. IMPORTANT NOTE: If the 

chemical resista_nce category for a solvent is listed as "F or G", then the correct category 

is: "F" if the solvent constitutes less than 40 percent of the end-use product; or "G" if the 

solvent constitutes 40 percent or more of the end-use product. For those solvents not 

listed, the label reviewer should contact the Health Effects Division’s Chemistry and 

Exposure Branch (CEB-I). 

Glove Reauirements for WPS Handlers for Products in Solvent Cateporv A [Drv 

and Water-Based Formulations~. Products in solvent category A (i.e., those with dry 

or water-based formulations) DO NOT require chemical-resistax|t gloves. Waterproof 

gloves provide the necessary handler protection. For category A, listing of specific 

gloves types is not necessary. The correct glove statement for solid and aqueous-based 

product formulations in solvent category A is indicated below: 

(a) Solid Formulations: For those products which are applied as solids or formulated 

as solids and diluted solely with water for application, the glove statement shall 

specify: "Wear waterproof gloves". See 40 CFR ~ 156.2120)(2). 

(b) Aqueous-Based Formulations: For those products which axe applied as 

formulated, and/or diluted solely with water for application, the glove statement 

shall specify: "Wear waterproof gloves". See 40 CFR 156.2120)(3). 

Glove Ret~uirements for WPS Handlers for Products in Solvent Categories B - H 

[Other Liauid Formulationsk For all other liquid formulation products which are not 

aqueous-based, and applied as formulated or diluted with liquids other than water, 

(constitutes more than 5% of the end-use product), the glove statement shall direct users 

to wear the chemical resistant gloves specified, and the label statement shall specify ALL 

of the acceptable glove types from Table 3 that provide a "high" level of chemical 

resistance for the solvent category of the product in question. 

Based on Table 3, the correct glove statement for handlers for a product in solvent 

category B would be, "Wear butyl rubber or barrier laminate gloves". The correct glove 

statement for handlers for a product in solvent category H would be, "Wear barrier 

laminate or viton gloves". 40 CFR 156.2120)(4)._ 

NOTE: It is imnortant that ONLY ~love types rated as providing a "high" level of 

chemical resistance for the product’s solvent category found in Table 4 are selected 

as acceptable glove types for listing on the product labeling for mixing, loading, or 

application. 
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NOTE: It is important that ALL glove types that provide a high level of chemical 

resistance for the solvent category be listed on the label as acceptable glove types so 

users have flexibility to select the most cost-effective glove option that will provide 

the required protection. 

Glove Requirements for WPS Handlers for Gaseous Formulations or Formulations 

Applied as Gases. For products that are applied or formulated as gases, any existing 

glove statement established before 10/20/1992 including any glove prohibition 

statement will continue to apply. If no glove statement or glove prohibition currently 

exists on the label, then the glove statement shall be "wear nitrile or butyl rubber 

gloves". 40 CFR 156.2120)(5) 

NOTE: Registrants con specify a chemical-resistoxit glove type other thoxi those specified 

in Table 3 if information is available that indicates that oxiother glove type is more 

appropriate or provides greater protection. The registroxit needs to justify why the 

alternative glove should be used. The label must indicate the specific type of chemical- 

resistoxit glove(s) that must be worn (for exoxnple, Wear nitrile or butyl rubber gloves; 

statement would be appropriate for the category of solvent). See 40 CFR 156.2120)(1). 

Table 3. EPA Chemical Resistance Category Selection Chart for Gloves 

(For use when selecting glove types to be listed in the PPE section on pesticide label. Only select 

glove(s) that indicate a high level of chemical resistance.) 
Solvent Barrier / Butyl Nitrile Neo- Natural Poly- Polyvinyl Viton 

Category Laminate/ Rubber Rubber prene Rubber* ethylene Chloride _> 14 
(see Table / _> 14 _> 14 Rubber _> 14 mils (PVC) mils 

4) / mils mils _> 14 _> 14 mils 

/ mils 

A (dry and 

water-based 

formulations) 

high high high high 

high slight 

high high 

high moderate 

slight high 

high high 

slight slight 

slight slight 

high 

B high slight slight slight 

C high high high high 

D high moderate none slight 

E high high moderate high 

F high moderate slight high 

G high slight none high 

H high slight none High 

high high 

none slight 

moderate moderate 

none none 

slight none 

slight none 

none none 

none none 

*includes natural rubber blends and laminates 
HIGH: Highly chemical-resistant. Clean or replace PPE at end of each day’s work period. Rinse off 
pesticides at rest breaks. 
MODERATE: Moderately chemical-resistant. Clean or replace within an hour or two of contact 
SLIGHT: Slightly chemical-resistant. Clean or replace within 10 minutes of contact 
NONE: No chemical-resistance. 

NOTE: The EPA Chemical Resistance Category Selection Chart for Gloves should never be placed 

or referenced on the product label; it is intended for EPA and registrant guidance only. 
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Table 4. Solvent List (PRN 

Solvent (chemical name or 
Trade name) 

Chemical 
Resistance 
Category 

93-7, Supplement 2) 

Solvent (chemical name or 
Trade name) 

Acetone B Isopar L 

Amyl Acetate D Isopar M 

Aromatic 100 F or G Isopar V 

Aromatic 150 F or G Isophorone 

Aromatic 200 F or G Isopropanol 

Aromatic Petroleum F or G Kerosene 

Butoxypolypropylene glycol C Methanol 

Butyl acetate D Methyl amyl ketone 

Cyclohexanone B Methyl Carbitol 

Diacetone alcohol C Methyl isobutyl ketone 

Diethanolamine C Mineral oil 

Diesel fuel E Mineral spirits 

Dipropylene glycol monothylether C Naphtha 

Ethanol C N-methyl pyrrolidone 

Ethylene glycol C Penreco 2251 oil 

Exxon 589 E Petroleum Distillate (aliphatic) 

Heavy Aromatic Naphtha F or G Petroleum oil 

Hexylene g lycol C Propylene g lycol 

Isopar B E T 500-100 

Isopar C E Tetrahydro-furfuryl alcohol 

Isopar E E 1,1,1-Trichloroetha ne 

Isopar G E Water 

Isopar H E Xylene 

Isopar K E Xylene range solvents 

Chemical 
Resistance 
Category 

E 

E 

E 

B 

C 

E 

C 

B 

C 

B 

E 

E 

E 

B 

ForG 

C 

H 

A 

ForG 

ForG 

Product-Specific Respiratory Protection Device (RPD) Selection for Handlers. RPD(s) are 

required for all products classified as toxicity category I or II for acute inhalation. See 40 CFR 

156.212(g). Review the RPD types in Table 5 and determine if the label lists the appropriate 

type based on the product description and toxicity category. If the registrant has submitted 

information showing that a more protective RPD should be selected, allow the registrant to 

retain that RPD requirement on the label under review. Information that could support an 

alternate RPD could be the submission of the product vapor pressure data indicating that the 

RPD specified in Table 5 would not provide adequate protection or could pose an increased 

risk to the user. 

In June 1995, the National Institute for Occupational Safety and Health (NIOSH) revised the 

certification criteria and definitions for nonpowered, air-purifying particulate respirators. 

42 CPR Part 84 replaced the outdated certification standards in 30 CFR Part 11 regulations. 
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The Part 84 regulation created a total of nine classes ofpaxticulate filters; these classes apply 

only to nonpowered, air-purifying, particulate filter respirators. 

Pesticide Type 

Non-Organic Gaseous 
Products: Products that 
are formulated or 
applied as a gas that are 
not organically based 
such as phosphine 

Organic Gaseous 
Products Used in 
Enclosed Areas: 
Products that are 
formulated or applied as 
a gas (space and soil 
fumigants) and that 
may be used in 
greenhouses or other 
enclosed areas must 
bear labeling specifying 
the following RPD 
requirements and 
statement 

Organic Gaseous 
Products Applies 
Outdoors: products 
that are formulated or 
applied as a gas (space 
and soil fumigants) and 
that may be applied 
outdoors must bear 
labeling specifying the 
following RPD 
requirements and 
statement: 

Solid Products: 
Products that are 
formulated and applied 
as solids. 

Vapor Pressure 
(mmHG) 

Table 5. Respirator Language 

Respirator Language 

I x 10-3 or lower 

1 x 10-3 or lower 

1 x 10-°3 or lower 

NA 

Oil in Application Mix 

Case by case basis 

For handling activities in 
enclosed areas, use 
either a NIOSH 
approved supplied-air 
respirator with NIOSH 
approval number prefix 
19C; or a self-contained 
breathing apparatus 

(SCBA) with NIOSH 
approval number prefix 
TC-13F. 

A NIOSH-approved 
respirator with an 
organic vapor (OV) 
cartridge with a 

combination R or P filter, 
with NIOSH approval 
number prefix TC-84A; 
or NIOSH approved gas 
mask with an organic 
vapor canister with 
NIOSH approval number 
prefix TC-14G; or a 
NIOSH approved 
powered air purifying 
respirator with organic 
vapor (OV) cartridge 
and combination HE 
filter, with NIOSH 
approval prefix TC - 
23C. 

A NIOSH approved 
particulate respirator 
with any R or P filter 
with NIOSH approval 

No Oil in Application 
Mix 

Case by case basis 

For handling activities in 
enclosed areas, use either 
a NIOSH approved 
supplied-air respirator 
with NIOSH approval 
number prefix 19C; or a 
self-contained breathing 
apparatus (SCBA) with 
NIOSH approval number 
prefix TC-13F. 

A NIOSH-approved 
respirator with an organic 
vapor (OV) cartridge with 

a combination N, R, or P 
filter with NIOSH approval 
number prefix 84A; or 
NIOSH approved gas 
mask with an organic 
vapor canister with NIOSH 
approval number prefix TC 
- 14G; or a NIOSH 
approved powered air 
purifying respirator with 
organic vapor (OV) 
cartridge and combination 
HE filter with NIOSH 
approval number prefix TC 
23C. 

A NIOSH approved 
particulate respirator with 
any N, R or P filter with 
NIOSH approval number 
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Liquid Products in 
Toxicity Category I: 
Products that are 
formulated or applied as 
liquids: 

Lower than 1 x 10-°s 

number prefix TC-84A; 
or a NIOSH approved 
powered air purifying 
respirator with HE filter 
with NIOSH approval 
number prefix TC-21C. 

Liquid Products in 
Toxicity Category II: 
Products that are 
formulated or applied 
as liquids 

Greater than 1 x 10-°s 

Lower than 1 x 10-°4 

Greater than 1 x 10-°4 

A NIOSH approved 
particulate respirator 
with an R or P filter with 
NIOSH approval number 
prefix TC- 84A. ; or a 
NIOSH-approved 
powered air purifying 
respirator with an HE 
filter with NIOSH 
approval number prefix 
TC-21C. 

A NIOSH approved 
respirator with an 
organic vapor (OV) 
cartridge with a 
combination R or P filter, 
with NIOSH approval 
number prefix TC - 
84A; or a NIOSH 
approved powered air 
purifying respirator with 
organic vapor (OV) 
cartridge and 
combination HE filter 
with NIOSH approval 
number prefix TC-23C; 
or a NIOSH approved 
gas mask with an 
organic vapor canister 
with NIOSH approval 
number prefix TC - 
14G. 

A NIOSH approved 
particulate respirator, 
with any R or P filter 
with NIOSH approval 
number prefix TC-84A. ; 
or a NIOSH-approved 
powered air purifying 
respirator with an HE 
filter with NIOSH 
approval number prefix 
TC-21C. 

A NIOSH approved 
respirator with an 
organic vapor (OV) 
cartridge with a 

combination R or P filter, 

prefix TC-84A; or a NIOSH 
approved powered air 
purifying respirator with 
HE filter with NIOSH 
approval number prefix 
TC-21C. 

A NIOSH approved 
particulate respirator with 
any N, R, or P filter, 
NIOSH approval number 
prefix TC-84A. ; or a 
NIOSH-approved powered 
air purifying respirator with 
an HE filter with NIOSH 
approval number prefix 
TC-21C. 

A NIOSH approved 
respirator with an organic 
vapor (OV) cartridge with 
any combination N, R or P 
filter with NIOSH approval 
number prefix TC - 84A; 
or a NIOSH approved 
powered air purifying 
respirator with organic 
vapor (OV) cartridge and 
combination HE filter with 
NIOSH approval number 
prefix TC-23C; or a NIOSH 
approved gas mask with 
an organic vapor canister 
with NIOSH approval 
number prefix TC - 14G. 

A NIOSH approved 
particulate filter with any 
N, R, P filter with NIOSH 
approval number prefix 

TC-84A. ; or a NIOSH- 
approved powered air 
purifying respirator with an 
HE filter with NIOSH 
approval number prefix 
TC-21C. 

A NIOSH approved 
respirator with an organic 
vapor (OV) cartridge with 

a combination N, R or P 
filter with NIOSH approval 

Chapter 10: Worker Protection Labeling 10-12 

Exhibit 5440 0129 



Label Review Manual 

with NIOSH approval 
number prefix TC - 
84A; or a NIOSH 
approved gas mask with 
a canister with NIOSH 
approval number prefix 

TC- 14G; or a NIOSH 
approved powered air 
purifying respirator with 
organic vapor (OV) 
cartridge and 
combination HE filter 
with NIOSH approval 
number prefix TC - 23C. 

number prefix TC - 84A; 
or a NIOSH approved gas 
mask with a canister with 
NIOSH approval number 
prefix TC- 14G; or 
powered air purifying 
respirator with organic 
vapor (OV) cartridge and 
combination HE filter with 
NIOSH approval number 
prefix TC - 23C. 

(a) 

(b) 

Selection Criteria. In determining whether a pesticide product label should require 

the use of non-oil resista_nt N-series, oil-resistant R-series, or oil-proof P-series 

respirators the reviewer should first examine the CSF for the presence of oil 

compounds in the product formulation at any concentration. NIOSH defines oil as a 

high boiling-point, liquid hydrocarbon that will accumulate on a respirator’s 

particulate filter with minimal evaporation. This includes any of a large class of 

substances which are viscous, combustible, liquid at ordinaxy temperatures, and 

soluble in ether or alcohol but not in water. Some exaxnples of oil-type products or 

products that contain oil are: mineral oils (e.g., petroleum/hydrocarbons lubricating 

oils), as well as certain adjuvants such as crop oils and surfactants added when a 

pesticide product is mixed with water or with other pesticides in tank mixes. If an 

oil is present at any level in the pesticide itself or in the mixture of pesticide with 

water, solvent, fertilizer, adjuvants, etc. added to the crop, and if a respirator is 

required (i.e. if the product is in toxicity category I or II for inhalation toxicity), 

then only an R- or P-series respirator may be used; an N-series respirator may only 

be used when there is no oil involved. See PR Notice 98-9. 

Generally, N-series are only used for non-oil based aerosols. R-series may be used 

for oil based aerosols with a time limitation of 8 hours, and P-series for periods of 

time longer than 8 hours with considerations of resista_nce, soiling, or daxnage. The 

reviewer should then exaxnine the Directions for Use section of the label for 

instructions calling for the addition of crop oils, surfactants and other organic 

substances that may be oils as defined by NIOSH. If the reviewer has any question 

whether a substa_nce listed in either the CSF or the Directions for Use is actually an 

oil, this question should be referred to the product chemistry reviewer. 

Respirator types for which label language changes are not required at this 

time. The following are types of respirators which axe NOT subject to chaxige per 

PR Notice 98-9: 

Powered air purifying respirator equipped with a high efficiency paxticulate air 

(HEPA) filter (NIOSH approval number prefix TC-21C). 
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Filter 
Efficiency 

95%, 
99%, and 
99.97% 

Powered air purifying respirator equipped with axi orgaxiic-vapor (OV) 

removing coxtridge plus a high efficiency (HE) filter (NIOSH approval number 

prefix TC-23C). 

Powered air purifying canister-type respirator (gas-mask) equipped with an 

orgoxiic vapor coxiister that incorporates HE filters (NIOSH approval number 

prefix TC- 14G). 

Table 6. Oil Resistance and Efficiency of 

N-series particulate R-series particulate 
filters filters 
Not resistant to oil. Oil-resistant. 

N95/N99/N100 
Not resistant to oil. 

May be used for solid & 
liquid particulate 

hazards. 

Time limitations: Use 
and reuse of N-series 
filters would be subject 
only to considerations of 
hygiene, damage and 
increased breathing 

resistance. 

(See manufacturer’s 
recommendations, and 
the Use Limitation 
section within PR Notice 
98-9 for guidance on 

determining whether a 
respirator filter can still 

function after a particular 
exposure). 

R95/R99/R100 
Oil-resistant. 

May be used for solid & 
liquid particulate hazards. 

Time limitations: The R- 
series filters should be 
used only for a single shift 

(or for 8 hours of 
continuous or intermittent 
use) when oil is present. 

(See manufacturer’s 
recommendations, and the 
Use Limitation section 
within PR Notice 98-9 for 
guidance on determining 

whether a respirator filter 

can still function after a 
particular exposure). 

Filters 

P-series filters 
Oil-proof. 

P95/P99/Pl00 
Oil-proof 

May be used for solid & 
liquid particulate hazards. 

Time limitations: Use and 
reuse of the P-series filters 
would be subject to the 

manufacturer’s 
recommendation Repeated 
exposures may degrade the 

filter below its rated 
efficiency. (See 

manufacturer’s 
recommendation and the 
Use Limitation section within 
PR Notice 98-9 for guidance 
on determining whether a 
respirator filter can still 
function after a particular 
exposure). 
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Table 7. Guide to Selecting the 

Type of PPE Minimum 
Required 

Most Protective Handler PPE Level of Protection 

Next Highest Next Highest Highest Level of 

Level of Level of Protection 
Protection Protection 

Protective 
Clothing 

Long-sleeved shirt 
and long pants 

Coveralls over 
long-sleeved shirt 
and long pants 

Chemical 
Resistant Suit 

Protective Socks and Shoes Chemical- NA 

Footwear resistant boots 

Gloves None NA NA 

Protective None NA NA 
Headwear 

None NA 

None 

Coveralls over 
short-sleeved 
shirt and short 
pants 

Chemical - 

resistant footwear 

Waterproof or 

Chemical- 
resista nt g loves 

Chemical- 
resistant 
headgear 

Chemical- 
resistant apron 
worn over long- 

sleeved shirt and 
long pants 

Particulate 
filtering facepiece 
respirator1 

Chemical 
resistant Apron 

Respiratory 

Protection 
Device 

Chemical- 
resistant apron 

worn over 
coveralls over 
long-sleeved shirt 

and long pants 

Respirator with a 
vapor removing 

cartridge or 

canister with a 
particulate 
prefilter2 

Can be used only for filtering particulates: it is not adequate if 
removing filter is needed. 
2 Can be used when it is necessary to filter both particulates. 

Air Supplying 

Respirator 

vapor pressure indicates a vapor- 

o Required Location for Handler PPE. Haaadler PPE statements for applicators and 

other handlers must appeax in the PRECAUTIONARY STATEMENTS section of the 

labeling in the "HAZARDS TO HUMANS (AND DOMESTIC ANIMALS)" section. 

See 40 Ct, R 156.212(c)(1). 

6. States May Require the Use of Additional PPE. The Agency will approve additional 

state-required language if it is clear that it applies only in that state. 

Bo Statements for Contaminated PPE 

The statements for contaminated PPE must appeax in the PRECAUTIONARY 

STATEMENTS section of the labeling. The preferred location is directly below the Personal 

Protective Equipment. Remember to check the regulatory assessment document, if one has 

been completed, for specific User Safety axid PPE requirements such as engineering 

controls. All occupational use products must bear the following statements: 
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Co 

"Follow the manufacturer ~’ instructions for cleaning/maintaining PPE. If no 

such instructions for washables, use detergent and hot water. Keep and wash 

PPE separately from other laundry". 

If the product is a concentrate (diluted before use, or is axi ultra-low-volume or low-volume 

concentrate, or contains more than 50% active ingredient) and is in Toxicity Category I or 

II, its label must include the following statement before the previous statement: 

"Discard clothing and other absorbent materials’ that have been drenched or 

heavily contaminated with this product ~’ concentrate. Do not reuse them ". 

Engineering Controls 

Engineering Controls (eg. closed systems, enclosed cabs, lock and load containers) may be 

required by the regulatory assessment document or by the Acute Toxicity profile of a given 

product. The following statement should appear on the label in the Precautionary Statement 

section unless supplemented or superseded by a regulatory assessment document: 

"When handlers use closed systems, enclosed cabs, or aircraft in a manner 

that meets’ the requirements’ listed in the Worker Protection Standard (WPS) 

for agricultural pesticides (40 CFR 170.240(d)(4-6)), the handler PPE 

requirements’ may be reduced or modified as specified in the WPS". 

For Toxicity I and 11 Products packaged in water soluble package. If a product is in 

Toxicity Category I or II (signal word Daxiger or Warning) for either acute dermal 

toxicity or skin irritation potential, then the following statements shall appear on the 

label unless supplemented or superseded by a regulatory assessment document: 

"Water-soluble packets’, when used correctly, qualify as a closed loading 

system under the WPS. Handlers handling this product while it is enclosed in 

intact water-soluble packets’ may elect to wear reduced PPE of long-sleeved 

shirt, long pants, shoes, socks’, a chemical-resistant apron, and chemical- 

resistant gloves. 

[insert "NOTE" here that would be added to any WSP engineering control 

statement that specifies the correct use (mixing/loading) procedures that 

must be JbllowedJbr a WSP product to be allowed closed system status. ] 

~PORTANT." When reduced PPE is worn because a closed system is being 

used, handlers must be provided all PPE specified above for "applicators and 

other handlers" and have such PPE immediately available for use in an 

emergency, such as a spill or equipment break-down" 

° For Toxicity 111 and IV Products Packaged in Water Soluble Packages or other 

similar devices (e.g., gel packs). If a product is in Toxicity Category III or IV for acute 

dermal toxicity axid skin irritation potential, or if either of these data axe not available, 

and signal word is CAUTION, then the following statements may appear on the label 

unless supplemented or superseded by a regulatory assessment document: 
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"Water-soluble packets, when used correctly qualify as a closed loading 

system under the WPS. Handlers handling this product while it is enclosed in 

intact water-soluble packets may elect to wear reduced PPE of long-sleeved 

shirt, long pants, shoes, and socks instead oflistedPPE. 

[insert "NOTE" here that would be added to any WSP engineering control 

statement that specifies the correct use (mixing/loading) procedures that 

must be JbllowedJbr a WSP produet to be allowed closed system status. ] 

~PORTANT." When reduced PPE is worn because a closed system is being 

used, handlers must be provided all PPE specified above for "applicators and 

other handlers" and have such PPE immediately available for use in an 

emergency, such as a spill or equipment break-down ". 

User Safety Recommendations 

If the product falls within the scope of WPS, then a User Safety Recommendations box, as 

indicated in PR Notice 93-7, Supplement Three, must also appeax in a sepaxate box on the 

label containing appropriate user safety information. Many regulatory assessment 

documents also require User Safety Recommendations for Non-WPS occupational use 

products. Although the registrant may include any appropriate user safety recommendations 

on their label, below axe some typical statements required by the regulatory assessment 

documents or found on many products. 

Example of a User Safety Recommendations Box showing sample 
language: 

"User Safety Recommendations" 

"Users should remove clothing/PPE immediately if pesticide gets inside. Then 
wash thoroughly and put on clean clothing". 

"Users should remove PPE immediately after handling this product. Wash the 
outside of gloves before removing. As soon as possible, wash thoroughly and 
change into clean clothing". 

For products subject to the WPS, there are four types of worker protection statements that 

generally appear in the Directions for Use of a label. They are as follows: 

A. Required Statements; 

B. Agricultural Use Requirements Referral Statement for Supplemental Labeling; 

C. Agricultural Use Requirements Statement; and 

D. Statements for Products with both WPS and Non-WPS Uses. 
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Required Statements 

The following statements must appeox on all WPS labels neox the beginning of the Direction 

for Use section of the labeling under the heading Agricultural Use Requirements. See the 

saxnple at the end of this chapter. 

"Do not apply this product in a way that will contact workers or other 

persons, either directly or through drift. Only protected handlers may be in 

the area during application ". (For wide-area treatments’, see the additional 

language presented in section C (2) below 40 CFR 156.206(a). 

"For any requirements’ specific to your State or Tribe, consult the State or 

Tribal agency responsible for pesticide regulation ". 40 CFR 156.206(d). 

Agricultural Use Requirements Referral Statement for Supplemental Labeling 

This statement should be used if you put the Agricultural U se Requirements Box in 

Supplemental Labeling. It must appear on the product label near the statement referring 

users to the supplemental labeling and must be placed IN A BOX under the heading 

AGRICULTURAL USE REQUIREMENTS. 

"Agricultural Use Requirements’ 

Use this product only in accordance with its’ labeling and with the Worker 

Protection Standard, 40 CFR Part 170. Refer to supplemental labeling under 

"AGRICULTURAL USE REQUIREMENTS" in the DIRECTIONS FOR USE 

section for information about this standard". 

C. Agricultural Use Requirements Statements 

Required Statements. The following statements must also appeox on all labeling for all 

WPS products. These statements must appeox after the heading "Directions for Use" and 

IN the AGRICULTURAL USE REQUIREMENTS box. See example 

AGRICULIIIRAL USE REQUIREMENTS box at the end of this chapter. 

"Use this product only in accordance with its’ labeling and with the Worker 

Protection Standard, 40 CFR Part 170. 

"This standard contains requirements for the protection of agricultural 

workers on farms, forests’, nurseries, and greenhouses, and handlers of 

agricultural pesticides. It contains requirements for training, 

decontamination, notification, and emergency assistance. It also contains 

specific instructions and exceptions pertaining to the statements" on the label 

(in this labeling) about (use any of the Jbllowing that are applicable)personal 

protective equipment, restricted-entry interval, and notification to workers. " 

40 CFR 156.206(b)(2). 

2. Restricted Entry Statements. An REI is the time period immediately following a 

pesticide application during which entry into the treated area is restricted. REIs can be 
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determined by referencing Supplement Three-A of PR Notice 93-7, the regulatory 

assessment document or by using the guidelines listed below. If the REI established by 

the regulatory assessment document is different from the guidance below, the REI 

established by the regulatory assessment document must be required on the label. Some 

labels may have several different REIs for different crops. The label must include the 

following statement under the "AGRICULTURAL USE REQUIREMENTS" heading 

(40 CPR 156.208(a)): 

"Do not enter or allow worker entry into treated areas during the restricted- 

entry interval (REI) (include single REI here, see below for multiple REIs) ". 

(a) Single REI: If a product has only one REI, then the REI shall appear as a 

continuation of the above required sentence in one of the following formats: 

"of X hours "; "of X days’" or "until the acceptable exposure level of 

X ppm or mg/m3 is reached. " 40 CFR 156.208(b)(1). 

Crop- or use-specific REI(s): If different REI’s exist for crops or uses, then the 

REI must appear in the directions for use for that crop or use. The REI must be 

immediately preceded or followed by the word "Restricted Entry Interval" or the 

letters "RI::T’. 40 CFR 156.208(b)(2). 

72-hr REI for organophosphorous ester in arid areas: If the active ingredient is 

an organophosphorous ester that may be applied outdoors in an axea where the 

average annual rainfall for the application site is less than 25 inches per yeax, the 

following statement shall be added to the restricted-entry statement: 72 hours in 

outdoor areas where average annual rainfall is less than 25 inches a yeax. 

40 CFR 156.208(c)(2). 

Early Entry PPE. All products subject to the WPS should bear the following 

statements for workers who reenter the treated axea prior to the expiration of the 

restricted entry interval: 

"For early entry into treated areas that is permitted under the Worker 

Protection Standard and that involves contact with anything that has been 

treated, such as plants, soil, or water, wear:" 

(a) Start with the Handler PPE; 

(b) Omit any respiratory protective devices; 

(c) If the handler body clothing requirement is a long-sleeved shirt and long pants, then 

the early-entry worker requirement shall be "coveralls", and 

(d) If there is no hander requirement for gloves, then the early-entry requirement shall 

be "chemical resistant gloves (made of any waterproof material)". 
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Notification-to-Workers Statements. Notification to workers statement is required if 

the product meets the criteria below: 

(a) Fumigants: Fumigax~ts that are registered for use in greenhouses or whose labeling 

allows use in greenhouses must bear the following statement: 

"For greenhouse applications, notify workers of the application by 

warning them orally and by posting warning signs outside all entrances 

to the greenhouse ". 

(b) All Other Products: Products which contain any active ingredient classified as 

toxicity category I based either on acute dermal toxicity data, skin irritation data, or 

the criteria below shall bear the following notification statement: 

"Notify workers of the application by warning them orally and by posting 

warning signs at entrances to treated areas ". 

To identify the toxicity category follow the steps below: 

Step 1: Exaxnine available data for toxicity category determination. Since acute 

dermal and skin irritation data may not always be available, use the following 

list in selecting which data/signal word should be used for determining the acute 

toxicity category: 

a. Consider acute dermal and skin irritation data for all active ingredients 

(a.i.(s)) in the product; 

b. If acute dermal data are missing for any a.i., consider acute oral data for that 

a.i. in addition to the primary skin irritation data on the a.i. 

c. If acute oral and acute dermal data axe missing for any a.i., consider the skin 

irritation data on the a.i.; 

d. If the acute oral, acute dermal, and skin irritation data axe missing for any 

a.i., consider the signal word of the registered manufacturing use product 

for the a.i.; 

e. If none of the above data is available for any a.i. in the product, consider the 

signal word of the end-use product. 

Step 2: If any data used in Step 1, items a-e are toxicity category I or otherwise 

require use of the equivalent signal word of "DANGEW’, then a notification 

statement is required. 

(c) Location of Statement. All notification statements must be located in the 

DIRECTIONS FOR USE section in the box with the heading AGRICULTURAL 

USE REQUIREMENTS. If notification is not required (because the product meet 

the toxicity criteria or is not a fumigant), the reviewer should make sure that the 

statement about notification to workers is not included in the Agricultural Use 

Requirements box. 
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Do Statements for Products with both WPS and Non-WPS Uses 

If the label contains only uses within the scope of the WPS, skip this section. If the label 

contains or the regulatory assessment document requires entry restrictions, notification 

requirements, or other instructions similar to WPS requirements that apply to uses NOT 

within the scope of the WPS (non-agricultural uses), there should be a second box on the 

label called: Non-Agricultural Use Requirements. 

This box may be placed anywhere in the Directions for Use section of the label after the 

Agricultural Use Requirements box and must contain the following statements 

(PR Notice 93-7, Supplement 3): 

"Non-Agricultural Use Requirements 

The requirements in this box apply to uses of this product that are NOT within 

the scope of the Worker Protection Standard for agricultural pesticides 

(40 CFR Part 170). The WPS applies when this product is used to produce 

agricultural plants on farms, forests, nurseries, or greenhouses" 

In addition, place into the Non-Agricultural Use Requirements box all the entry restrictions, 

notification requirements, or other statements and instructions (except personal protective 

equipment requirements) that apply to the non-WPS uses on the label. Examples: "Keep 

children and pets out of the treated area until sprays have dried"; or, "Keep unprotected 

persons out of treated axeas until sprays have dried". 

~i~i [,?:ii[ ..... "~!:,,,~ "~" ’~, ’~’~ ....................... !5’~ ~’ ~ ~ ~:~i~" ...... ,!i,~ ~ 

The correct REI may be specified in the regulatory assessment document. If a regulatory 

assessment document is not available, refer to Supplement Three-A of PR Notice 93-7, or use 

the following guidance to determine the correct REI. 

Ao REI(s) For Fumigants 

Current REI(s) will be retained or at the time of registration, an REI will be determined on a 

case-by-case basis. 

B. REI(s) Determined by Subdivision D Data 

REI(s) will be retained. 

Co All Other REI(s). 

Follow the steps below to determine the correct REI(s). 

Step 1: Identify Acute Toxicity Data to Be Used in Determining REI(s). REI(s) are based 

on the most severe acute toxicity category assigned to the acute dermal, eye irritation ax|d skin 

irritation data for all of the active ingredients (a.i.) in a product. In many instances, 

these data axe not always available. The following list indicates the preferred order for 

selecting data on which to determine the toxicity category for each a.i.: 
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Use the acute dermal, eye irritation and skin irritation data for the technical product for 

each active ingredient; 

Use the acute oral and eye irritation and/or skin irritation data for any active ingredient 

missing acute dermal data; 

Use the eye irritation and/or skin irritation data for any active ingredient missing the 

acute oral and acute dermal data; 

Use the signal word of the registered manufacturing use product that is the source of the 

active ingredient which does not have any acute oral, acute dermal, eye irritation, or skin 

irritation data;* 

Use the signal word of the product under review if none of the above data is available on 

the active ingredient and if the active ingredient without data is not a registered 

manufacturing use product.* 

The following chart provides exaxnples of how the acute toxicity category is determined for 

purposes of determining the REI. 

Table 8. Determining Acute Toxicity Category for REI Purposes 

Tox Cat. Used to 

Product A Determine REI 

single a.i. II1 

Tox Cat. 

III 
II 

Variable Acute Tox Data for 
Each Active Ingredient 

Acute dermal tox data 
Eye irritation data 

Available Acute Tox Data for 
Each Active Ingredient 

Acute dermal tox data 
Eye irritation data 

Skin irritation data 

Product B Tox Cat. 

a.i. #1 III 
II 
III 

Tox Cat. Used to 

Determine REI 

II 

a.i. #2 Acute oral tox data III III 

a.i. #3 Signal word of registered MP (source of I I? 

The appropriate REI for Product A would be 24 hours. 
The appropriate REI for Product B would be 48 hours. 

Chapter 10: Worker Protection Labeling 10-22 

Exhibit 5440 0139 



Label Review Manual 

Step 2: Determine appropriate REI(s) using the chart below and note exceptions: 

Table 9. Determining the REI (See 156.208) 

Most Severe Tox Category Usedto Determine the REI 

I When most severe tox category or the is III IV 

When the most severe tox category is II 

When the most severe tox category is I 

In addition: 
If the product is an organophosphate ester that inhibits 
cholinesterase and may be applied outdoors in an area where the 

average rainfall for the application site is less than 25 inches per 

year. 

Length of Required REI 

The REI is 12 hours 

The REI is 24 hours 

The REI is 48 hours 

The REI is 72 hours 

Exceptions: 

1. If any existing interim REI, established prior to 10/20/1992, is longer than the REI(s) 

shown in the table above, the existing interim REI should be retained. 

If a product bears REI(s) for uses not subject to the WPS, those REI(s) should be 

retained and included in the "Non-Agricultural Use Requirements" box. If multiple 

REI’s exist, follow instructions for multiple REI’s below. 

If a product is reduced risk, the REI may be 4 Hours. To qualify for a reduction in the 

REI to 4 hours products must meet the following criteria: 

(a) The active ingredient is in Toxicity Category III or IV based upon data for acute 

dermal toxicity, acute inhalation toxicity, primary skin irritation, and primary eye 

irritation. Acute oral toxicity data axe used if no acute dermal data axe available. If 

EPA lacks data on primary skin irritation, acute inhalation, or primary eye irritation 

of the active ingredient, the Agency can review data on that end-point for similar 

active ingredients (analogs), as long as it excludes such active ingredients from 

consideration for the reduced REI, if the analog is in Toxicity Category I or II for 

that endpoint. 

(b) The active ingredient is not a dermal sensitizer (or in the case of biochemical and 

microbial active ingredients, no known reports of hypersensitivity exist). 

(c) The active ingredient is not a cholinesterase inhibitor (N-methyl carbamate and 

organophosphate) as these chemicals axe known to cause large numbers of pesticide 

poisonings and have the potential for serious neurological effects. 

(d) No known reproductive, developmental, carcinogenic, or neurotoxic effects have 

been associated with the active ingredient. If the active ingredient does not have 

data available for these chronic health effects, EPA considers data on appropriate 

chemical and biological analogs. Active ingredients that have been classified as 

carcinogenic in Group B (probable human carcinogen) or Group C (possible human 
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carcinogen) chemicals for which quantification of potential risk (Q 1") is 

appropriate, as well as those scheduled for the Health Effects Division’s Cancer 

Peer Review process, are omitted from consideration. 

EPA does not possess incident information (illness or injury reports) that are 

"definitely" or "probably’" related to post-application exposures to the active 

ingredient. 

The active ingredient has not been the subject of a Reregistration Eligibility 

Decision (RED) document or other risk assessment which concluded that a longer 

REI was necessary to protect workers. Active ingredients with REIs established 

during reregistration activities are NOT eligible for reduced REIs. 

4. It should also be noted that WPS does not apply to pheromones used in insect traps. 

A. Chemigation Statement (from PR Notice 93-7, Supplement 3, page 39) 

Does the current labeling for an end-use product contain instructions for posting a warning 

sign about chemigation’? 

NO: No action is necessary. 

YES: Find those statements in your revised labeling and add the following statement: 

"This sign is in addition to any sign posted to comply with the Worker 

Protection Standard". 

Bo Soil Incorporation/Injection (from PR Notice 93-7, Supplement 3, page 39) 

Does the current labeling for an end-use product contain instructions for incorporating or 

injecting the product into the soil or planting medium? 

NO: No action is necessary. 

YES: Include the following statement in the Agricultural Use Requirements box under Item 

4 which gives the restricted entry interval instructions: 

"Exception: if the product is soil-injected or soil incorporated, the Worker 

Protection Standard, under certain circumstances, allows workers to enter 

the treated area if there will be no contact with anything that has been 

treated". 

Co Engineering Control Statements (from PR Notice 93-7, Supplement 3, page 50) 

If the current product labeling or risk assessment does not contain any requirements or 

recommendations for the use of closed systems, enclosed cabs, or open or enclosed cockpits, 

then the following paragraph may be added to the labeling: 
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"When handlers use closed systems, enclosed cabs, or aircraft in a manner 

that meets the requirements listed in the Worker Protection Standard (WPS) 

for agricultural pesticides (40 CFR 170.240(d)(4-6)), the handler PPE 

requirements may be reduced or modified as specified in the WPS". 

To add this statement to your labeling, include it in the Precautionaxy Statements section 

of the label under the heading "Engineering Controls". 

ULV and LV Uses (from PR Notice 93-7, Supplement 3, page 40) 

If the product contains directions for use as a ULV or LV concentrate, do the following: 

1. If the product does not have any PPE requirements, do nothing. 

If the product does have PPE requirements and the product contains directions for use 

ONLY as a concentrate, do the following: 

In the Precautionary Statements section, change the standard heading of "Mixers a3ad 

Loaders must wear:" to: 

"Mixers, loaders, applicators, and other handlers who may be exposed to the 

concentrate must wear:" This heading will also replace the standard heading 

"Applicators and other handlers (other than mixers and loaders) must wear:" 

If the product does have PPE requirements but does not contain directions for use solely 

as a concentrate, do the following: 

(a) In the Precautionary Statements section, change the standard heading of: 

"Applicators and other handlers (other than mixers and loaders) must wear:" to 

"Handlers who may be exposed to the dilute through application or other tasks must 

wear:" AND 

(b) Change the standard heading "Mixers and Loaders must wear:" to "Handlers who 

may be exposed to the concentrate through mixing, loading, application, or other 

tasks must wear:" 

Directions for use 
It is a violation of Federal Law to use this product in a manner inconsistent with its labeling. 

Do not apply this product in a way that will contact workers or other persons, either directly or 

through drift. Only protected handlers may be in the area during application. For any 

requirement specific to your State and Tribe, consult the State/Tribal agency responsible for 

pesticide regulation. 
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AGRICULTURAL USE REQUIREMENTS 

Use this product only in accordance with its labeling and with the Worker Protection 

Standard, 40 CFR part 170. This standard contains requirements for the protection of 

agricultural workers on farms, forests, nurseries, and greenhouses, and handlers of 

agricultural pesticides. It contains requirements for training, decontamination, 

notification, and emergency assistance. It also contains specific instructions and 

exceptions pertaining to the statements on this "label about personal protective 

equipment (PPE), notification to workers, and restricted-entry interval. The 

requirements in this box apply to uses of this product that are covered by the Worker 

Protection Standard. 

Do not enter or allow worker entry into treated areas during the restricted entry interval 

(REI) of hours. The REI is 72 hours in outdoor areas where average annual rainfall 

is less than 25 inches a year. 

PPE required for early entry to treated areas (that is permitted under the Worker 

Protection Standard and that involves contact with anything that has been treated, such 

as plants, soil, or water), is: 

- coveralls over long-sleeved shirt and long pants 

- chemical-resistant gloves 

- chemical-resistant footwear plus socks 

- protective eyewear 

- chemical-resistant headgear 

Notify workers of the application by warning them orally and by posting warning signs 

at entrances to treated areas. 
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APPENDIX A. Summary Table of the Scope of WPS 

CRITERIA 

Product is a manufacturing use product, or an unregistered pesticide used 
under an experimental use permit issued under FIFRA section 5, or under 
an exemption issued under FIFRA section 18. 

Product bears directions for use on an agricultural establishment or involving 
the production of an agricultural plant (defined at 40 CFR 170.3 as any plant 
grown or maintained for commercial or research purposes and includes, but 
not limited to, food, feed, and fiber plants; trees; turf grass; flowers, 
shrubs; ornamentals; and seedlings). Or the product bears labeling that 
could reasonably permit such a use. 

Subject to WPS? 

NO 

YES 

~_TJ.~: The use sites below are not subject to WPS 

Mosquito abatement, Mediterranean fruit fly eradication, or similar area wide NO 
public pest control programs sponsored by governmental entities. 

Use on livestock or other animals, or in or around animal premises. 

Plants grown for other than commercial or research purposes, which may 
include plants in habitations, home fruit and vegetable gardens, and home 
greenhouses. 

Plants that are in ornamental gardens, parks, golf courses, and public or 
private lawns and grounds, and that are intended only for aesthetic 
purposes or climatic modification. 

Use by injection directly into agricultural plants. Direct injection does not 
include "hack and squirt", "frill and spray", "chemigation", soil-incorporation, 
or soil injection. 

In a manner not directly related to the production of agricultural plants, 
including, but not limited to, structural pest control, control of vegetation 
along rights-of-way and in other non-crop areas, and pasture and rangeland 
use. Note if the registrant wants to include directions for cutting hay in 
pastures or rangelands then the product must bear WPS requirements. 

Control of vertebrate pests. 

Use as attractants or repellents in traps. 

Post harvest treatments on the harvested portions of agricultural plants or 

harvested timbers. 

Research uses of unregistered pesticides. 

Commercial seed treatment that is only allowed to be conducted off-farm. 
(e.g. Seed treated at factories that are placed in containers/bags.) 
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This chapter outlines the basic elements of the Directions for Use portion of the label and 

provides a review strategy for ensuring that this information is presented in a cleaJ~, concise and 

effective manner. 

The Directions for Use portion of a pesticide label describes how the product can legally be used and 

how the product must not be used. The specific requirements for the directions for use section 

are found in the regulations at 40 CFR 156.100), but in general the information necessaxy is as 

follows: 

the site(s) where the product can be used 

the pest(s) that the product can be used to control; 

the application methods that are required or preferred; 

how much pesticide can be applied and the rate of application; 

whether there axe any restrictions on use for factors such as weather, time of day, season 

of the year, contamination of sensitive areas, exposure of nontaJ~get species, etc.; 

the application methods that are prohibited; 

how often the pesticide should or can be applied; 

maximum application rates (per treatment and per yeaJ~); 

all restricted entry intervals (REIs) pertaining to existing uses, as applicable; 

prehaxvest intervals (PHIs); and 

any other requirements for safe effective use of this product, as necessary. 

Special Reminder to Reviewers 

The Directions for Use section should provide basic application information. Further, 

any applicator, and especially the general consumer, who is a non-technical and 

occasional applicator, should be able to easily understand and be expected to follow 

the directions for use. 

The directions for use reflect the Agency’s determination that the use of the product in such a 

manner does not cause unreasonable adverse effects on the environment under FIFRA. The 

Directions for Use section should be organized and carefully worded so that the directions axe 

understood by the person expected to use or to supervise the use of the pesticide. Sentences 
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should be written to indicate whether any actions aa:e mandatory or advisory. Other sentences in 

the use directions may be used only to convey background information. 

When writing and reviewing labels it is critical to distinguish the statements that are intended to 

be enforceable from those that are included for informational purposes. Ifyou area ’t able to 

distinguish the difference, applicators and enforcement agents’ won’t be able to either. The 

registrant should be required to clarify the intent of any unclear statements on the label. Use of 

the following list will help to eliminate some common enforceability problems in the Directions 

for Use portion of labels: 

Any direction or precaution that is necessary to achieve effective, sate use of the 

product must be stated in mandatoryterms (e.g., must, will, do not) Do not aJlow 

the use of terms such as "cax¢’, "should" or "may" if the statement is intended to be 

mandatory. See PR Notice 2000-5 axid Chapter 3 of this manuaJ for more information 

on maxidatory versus advisory laxiguage. 

Any direction that is not truly necessary for effective, safe use of the product, or 

which is too vague or subjective for a user to clearly follow, must NOT be stated in 

mandatory terms. Such informational or advisory statements should be factuaJ and 

provide a reason for the desired behavior, as described in Chapter 3 discussion of 

mandatory versus advisory lax|guage. 

Use terms with specific definitions whenever possible. Terms that are defined in 

FIFRA, by Federal Agencies, or give cleaa: instruction are preferable. For example, 

terms such as "near", "around", and "windy" do not have clear definitions and may 

cause confusion. A cleax statement, such as "in winds strong enough to move 

spray away from treatment aa:ea’, would be preferable to "windy". To define a soil type 

use of USDA staaadard terminology, such as "sandy loam", is appropriate. 

(For soil classifications see http.’//websoilsurvey.nrcs, usda.gov/app/or 

Soil Properties: Texture) 

Clearly separate advisory and mandatory statements. Intermingling advisory ax|d 

mandatory language can cause confusion axid make the intent of the statement(s) or an 

entire section uncleax. If separation is not practicaJ, the intent of each statement as 

mandatory or advisory needs to be cleax. 

Ensure that section headings are appropriate to all material contained beneath it. 

For exaxnple, if a heading includes the term "recommended", everything in that section 

must be intended to be purely advisory axid need not be followed for saYe and effective 

use of the product. If we believe a statement is necessary for proper use, the term 

"recommended" would not be accepted. 
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"For Use Only by" statements should not be approved unless it refers to a group 

that can be clearly defined by FIFRA, an applicable regulation or an EPA policy 

which has defined an identifiable group of users--such as persons licensed by the 

state for termite control (PR Notice 96-7) or employees of mosquito control agencies 

(PR Notice 2005-1). For example, statements such as "For professional use only" or 

"For commercial use only" do not have accepted definitions, axid the appa-rent 

"limitation" is me axiingless axid unenforceable, axid may be considered misle ading. 

Avoid "avoid". The term "avoid" poses paxticula-r problems. The Agency views the term 

as mandatory, however it also recognizes that some users may perceive the term as 

advisory, or may see it as a weaker statement thaxi the clear prohibition of"do not". 

Reviewers should strongly discourage the use of the word "avoid" for this re ason. 

This section presents strategies for reviewing the Directions for Use section of pesticide labels. It 

provides a list of key questions that reviewers must ask as they review the label. It also discusses 

some common problems and issues that reviewers face when reviewing the Directions for Use 

section. 

A. General Strategy for All Labels 

Charts, Tables, and Formats. Labels should be presented so they are easy to read ax|d 

understaxid by the user. The Consumer Label Initiative (CLI) research, as well as other 

label research done around the world, shows that in many cases graphics (charts, graphs, 

symbols, or pictures) caxi be used to help convey information axid may be useful in the 

Directions for Use portion of the label. However, care needs to be taken that the 

graphics do not contain or imply false or misleading information and they provide 

accurate information in a clea-r, concise and complete maxmer. 

Subheadings, like paragraph headings in a book, help to organize the information axid 

also make it easier to find. Information presented in a "bulleted" format is easier to read 

and understand than longer narrative paragraphs, even when the same type size is used. 

When more lengthy axid complicated information is required, a tabula-r format may be 

easier to follow. 

Due to the variety in size axid shapes of labels, not all format recommendations may 

work on all labels; however, consideration should be given to them whenever feasible. 

Products labels must remain consistent with applicable statutory and regulatory 

requirements. 

The following a-re some suggested formats: 

(a) Bulleted Format. When using the bulleted approach, the intent is not to leave 

information out, but to make it visually easier to follow. Either partial, or complete, 

sentences can be used. Any type of cha-racter could be used as the "bullet". 
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Example of Bulleted Format: 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its 
labeling. 

Precautions 

- Use may damage marble surfaces. 
Restrictions 
Do not apply to porous surfaces 

Application Instructions 

-Turn nozzle to "Spray" or "Stream". 

For Cleaning: 

1. Hold nozzle 6-8 inches from surface. 

2. Spray soiled area. 

3. Wipe clean 

4. For surfaces in direct contact with food, 
a rinse is required. 

To Disinfect: 

To Control Mildew: 

1. Pre-clean surface 

2. Spray until thoroughly wet. 

3. Let air dry 

4. Repeat weekly or when new 
growth appears. 

1. For heavily soiled surfaces, pre-clean according to Cleaning Directions. 
2. Spray until thoroughly wet. 
3. Let stand 10 minutes before wiping or rinsing. 

(b) Modified Paragraph Format. The modified paxagraph format presents text in a 

series of full sentences, like the old standaxd narrative format, but includes 

subheadings and numbering to make it easier to locate information. If a paragraph 

format must be used, it is helpful to the reader to include either subheadings, or to 

highlight key words/phrases. The language should be simple and use correct 

grammax and punctuation. 

Examples of Modified Paragraph Format: 

Application Instructions: 

BROCCOLI (PHI) : Pests; Application Method( Spray, Broadcast); Dose 
(amount per unit area); Type of Equipment (Sprayer, Aircraft, Spreader); 
Timing (Spring, Foliar, Pre-plant, Pre-plant Incorporated); Application 
Intervals; Phytotoxicity concerns as it applies to timing and method of 

application; Restrictions (Grazing, haying, maximum dose per application, 

maximum dose per crop cycle or per year, maximum number of application 
per year.). Other comments which apply to this site. CAULIFLOWER ..... 
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FOR HOUSEHOLD USE: SHAKE WELL BEFORE EACH USE. Apply to surfaces 
only. Hold container upright 12" from surface and spray. Spray until surfaces 
are wet. Over wetting asphalt tile, rubber and plastic materials may cause 
damage. Repeat treatment as necessary, but no more than once a week. 
ROACHES, CRICKETS, SILVERFISH, SPIDERS: Spray directly on insects 

when possible. Thoroughly spray cracks, baseboards, underneath kitchen 
shelves, and other places where insects live. ANTS, EARWIGS: Spray door 
sills, wood frames, outside foundations and porches. Spray directly on ant 
hills. FLIES, MOSQUITOES, GNATS, WASPS: Apply on screens, walls, door 
and window frames, and other surfaces where insects congregate. 

(c) Tabular Format. When the label is in a tabular format make sure that a_ll the 

appropriate information is included, that it is easy to follow, ax|d that types of 

information are cleaxly divided or discernible. 

Answer Key Questions. The questions contained in the LabelReviewer’s Checklist 

(Appendix A) should be addressed when reviewing the Directions for Use section of the 

label. When answering these questions the reviewer should refer, as appropriate, to the 

references mentioned below under section IV. A. 2. 

The reviewer must not assume that because a registram claims to be modifying only one 

paxt of this section that the rest of the directions for use are acceptable even though the 

label has been accepted in the past. A complete review is advisable because: 

Some labels may be very old. 

Previously accepted uses axid language may no longer be recommended. 

Agency guidaxice such as PR Notices may have been updated or claxified. 

Therefore, the entire Directions for Use section needs to be reviewed very carefully 

before accepting the label. 

Consult Essential Document References. Vaxious policy documents including Pesticide 

Registration Notices provide guidaxice on particulax issues. Label reviewers should use the 

guidaJace along with the applicable laws to make case-by-case determinations on the 

acceptability of label laxiguage. In addition, reviewers should consult: 

Applicable documents ax|d guidance policies for the active ingredient(s) including: 

Registration Review Decision documents, Reregistration Eligibility Decisions 

(RED, IRED, TRED) Biopesticide Registration Action Documents (BRAD), 

Science assessments, etc. 

Applicable product-specific data evaluation records ax|d assessments, 

Labels of substaxitially similar or identical products, 

The Registration Staxidard (if there is one not superseded by a RED), 
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For new or revised uses, available science/technical reviews, or the efficacy 

reviewer, 

The 40 CFR, Part 180 for published tolerances supporting food/feed uses, and 

Current Pesticide Registration (PR) Notices. 

Table 1. Toxicity Categories 

Crop Phi Target Pests Rate Special Directions 

Broccoli 
For use only in 

California, 
Oregon, and 
Washington 
Do not apply 
within X days of 
harvest 

Do not 
apply within 
X days of 
harvest 

Aphids 
Flea beetles 
Leafhoppers 
Whiteflies 

Armyworms 
Lygus bugs 

Limitations: 
1. Do not apply 

application 

X fl. oz in X gal 
of water 

(diluent) 
by ground or 
X gal of 

water (diluent) 
by aircraft 

X fl. oz in _X gal 
of water 

(diluent) 
by ground or 
X gal of 

water (diluent) 
by aircraft 

(different than 
above) 

Method of Application 
Spray, Broadcast, 
Chemigation, Ultra Low 
Volume. 

Equipment 
Sprayer, Sprinkler Irrigation, 
Mist Sprayer, Spreader. 

Timing 
Foliar, Pre-plant, Post-plant, 

Post-harvest, Dormant. 

Application Interval 
Can be X-X days as needed. 
No more than × times per 
year. 

Notes: (applying to a specific 
pest) 

Same as above but with 
different timing, pre-plant 
incorporated including a 
different type of equipment 

more than X ft. oz. of Product per acre per 

2. No more than X gallons per acre per year. 
3. Make no more than X applications p e r year. 
Note; Gallons or applications "per season" is NOT acceptable 
by itself without a "per year" statement. There may be more 
than one growing season per year for some crops; EPA needs 
a hard number for risk assessment. 

Grazing Restrictions: Describe grazing restrictions here 
NOTES: Information on phytotoxicity, pest resistance, or other 
comments that apply to the site. 

Pesticide Registration (PR) Notices axe issued by the Office of Pesticide Programs to 

inform pesticide registrants and other interested persons about importax|t policies, 
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procedures and regulatory decisions. PR notices axe important resources to help the 

label reviewer stay informed about current regulatory policies in OPP. These documents 

are available at: Pesticide Registration (PR) Notices I Pesticidesl US EPA. 

If a Reregistration Eligibility Decision (RED) Document has been issued for the active 

ingredient in the product undergoing review, the reviewer must ensure that: 

!> All of the use sites on the label axe in Appendix A of the RED (or have been 

evaluated and approved by OPP in a subsequent regulatory document); 

t:, The site(s)/pest(s) axe a_ll eligible for Reregistration; and 

!> If any of the uses have been declared ineligible for reregistration, the use may not 

be reregistered. 

Further, if the product contains more than one active ingredient, all uses on the label 

must be acceptable for all of the active ingredients. If there is more than one a.i. in the 

product and a RED is available for each, all sites on a label must be listed in each RED. 

o Consult Subject Matter Experts. The "Directions for Use" portion of a label can 

become very complex depending on the number of sites, pests cl aimed and application 

methods. If a label seems to present problems of clarity, organization, enforceability or 

consistency with EPA policy, reviewers should seek advice. 

Reviewers should first consult PM/teaxn leaders or efficacy reviewers. PM/team leaders 

may raise more difficult questions to their branch chief, or, in cases of "mandatory or 

advisory" issues or other enforceability questions, may directly contact staff in the 

Office of Enforcement and Compliance Assurance for advice. 

At the discretion of branch chiefs, or PM/team leaders, label questions may be 

forwaxded to OPP’s Label Committee, which includes representatives of OPP’s 

registering divisions, plus PRD, FEAD, OGC and OECA. Other authorities or sources 

of information may be consulted as appropriate such as commodity groups, State FIFRA 

Issues Research and Evaluation Group (SFIREG), or Regional offices of EPA. 

Identify the Intended U ser. Although this information generally will not be stated 

specifically on the label, it is very important to keep the intended user of the product in 

mind when reviewing any pesticide label. For example, if the product is primarily 

intended for use by general consumers or "residential/household users" the application 

sites listed on the label should be appropriate for use on or in and axound the home, 

yard, and garden, or on pets. Such sites might include, home flower or vegetable 

gaxdens, ornamentals (shrubs and trees), home lawns, or residential greenhouses. Note 

that "residential use" which defines the use site rather than the person applying the 

product is defined in regulation at 40 CFR part 152.3 
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The phrases, "For use only by (a certain type of user)’; "For Commercial Use Only" or 

"For Professional Use Only" should not appear on a product label. Such statements are 

often used by registraJats solely for marketing purposes, however, neither FIFRA nor the 

applicable regulations provide for labeling statements such as for "professionaJ use~, 

"commercial use", "industriaJ use" or other such terms. The registration proce ss doe s 

not involve a determination that a product should be used, for example, only by "service 

persons". Such statements axe vague and they can mislead customers into believing that 

a product with such a statement is somehow more efficacious thaJa another product. 

Furthermore, such statements axe aJso not likely to be enforceable under FIFRA. 

Note that it is allowable to say "intended for use by (type of user), but not with the word 

"only". "Intended for use" statements axe recognized by state regulators as advisory and 

not enforceable. The terms "maintenance applicator" and "service technician" axe 

defined in FIFRA section 2 (jj) and (kk) respectively, but these terms do not seem to be 

in use by pesticide registrants. SeveraJ specific user groups that can be identified as the 

only aJlowable users for non-RUP products in certain situations are described in Section 

V. D, E and F of this chapter. 

The Agency can designate pesticides for "restricted use" if the Agency determines that 

the product may cause unreasonable adverse effects without additionaJ regulatory 

restrictions. (FIFRA 3(d), see aJso 40 CFR Part 152 SubpartI). In that case, a restricted 

use product can only be sold to and used by a certified applicator. (The regulations at 

40 CFR Part 171 set out the requirements for certification of applicators.) 

It should be noted that although some of the above mentioned statements restrict who can use the 

product, none of the statements restrict who may purchase the product, unless the pesticide is 

classified for restricted use. The only way to restrict sale of the product is through classification of 

the product as a Restricted Use Pesticide, as described in Chapter 6. Therefore a label statement 

that includes a "not for sale to (type of person)" is not acceptable if the product is not classified for 

restricted use. 

o Clarity. The text in the Directions for Use section should be expressed in complete 

sentences unless a bulleted format is used in a chart. These sentences should be direct 

and to-the-point, while covering aJ1 necessaxy information. Directions should be 

expressed as cleaJ~ly and concisely as possible. Long or complicated paragraphs of 

naJ-rative instructions should be avoided wherever possible. The label reviewer should 

direct registrants to aJter any text which appears to be incorrect, confusing, or 

contradictory to other label statements. If the reviewer knows what the registrant intends 

to write (or what EPA permits to be written) on a particulaJ~ matter, the reviewer caJa 

draft corrected text. If the label reviewer caamot determine the registraJat’s intent, the 

reviewer should identify the area of concern for the registraJat, explain the problem with 

the information, and inform the registraJat that revised text is needed to meet FIFRA 

standaJ~ds. 
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EXAMPLE: Consider the following statement taken from the Directions for Use section 

of a pesticide product’s label: 

"Mix 1/2 to 2pints of(pesticide) in 100 gals. of water. Apply 100 to 200 gals. 

per acre depending on spray equipment and tree size ". 

It is not clear to what the language "Apply 100 to 200 gals per acre..." refers. Does it 

refer to undiluted product, or does it refer to the diluted spray solution? Is the applicator 

to simply add more water to a 100-gallon spray mix to cover larger trees or to use twice 

as much of spray solution mixed as directed by the first sentence’? 

Assuming that the "100 to 200 gals." refers to diluted spray mix, improved instructions 

would be: 

"To make spray solution, mix 1/2 to 2pints of this product in 100 gals. of 

water. Apply 1 O0 to 200 gals. of diluted spray solution per acre to trees 

depending on tree size and the coverage obtained with the spray equipment 

used". 

o Errors in the Directions for Use. If a3a error is discovered in the Directions for Use 

portion of the cited, registered label, the reviewer must take the time to contact the 

registrant about the error(s) and request that the registrant submit a corrected label 

within a suitable time fraxne such as 30 days. If there are risk issues associated with the 

error, the Agency can issue an order under Section 6 or 13 limiting the time by which 

the registrant can sell the existing stocks. 

B. Identical or Substantially Similar Product Application Label Review of Directions for 

Use 

If the application is for a product identical or substantially similar to another (see Chapter 

4), reviewing the directions for use is fairly straightforward: The label reviewer should make 

a side-by-side comparison of the proposed set of use directions to the use directions on the 

label for the registered product(s) which axe identified in the identical or substantially 

similar application. Because only one source may be listed on the confidential statement of 

formula for 100% repacks, the label may not vary in meaning from the source product label. 

Taa~get pests or use sites found on the registered product’s label may be omitted from the 

identical or substa_ntially similar product’s labeling. For example, an identical application is 

made for a3a insecticide formulation to add structural perimeter treatments for crickets, ants, 

and sowbugs. The registered product referenced in the identical application must be labeled 

for this site, a3ad its label must claim crickets, ants, a3ad sowbugs; although other species 

(eaxwigs, millipedes) also may be claimed on the registered label. While the pending 

submission need not have all the pests listed on the registered label, no new use sites orpests 

may appear on the label for the pending identical or substa_ntially similaa~ product. The 

format for the presentation of use information on the identical or substantially similar label 

need not be identical to the format on the registered (cited) label as long as the critical 
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information as described above remains the same and the identical product meets applicable 

legal requirements on labeling. 

Note: Be aw~a’e of the possible presence of an unacceptable use or other error on the label of 

the cited registered product when doing side-by-side comparisons. Follow-up with 

appropriate product manager, if mistaJ~es are found. 

Co Not Identical or Substantially Similar Label Review of Directions for Use 

When a registrom’s application is not for an identical or substantially similar product as 

when a registrant proposes a new use, new application rate, preharvest interval (PHI) 

change, or oxmther action not previously approved by the Agency, a more exte nsive review 

thox~ the simple comparison is necessary. Such applications usually must be accompanied 

by relevom data and/or data citations, and should be sent for technical review. The 

"Directions for Use" on the proposed label may need to be altered due to the outcome of the 

science/technical review (i.e., use rates on crops, PHIs, reentry intervals, restrictions such as 

bee hazoxd woaaaing statements, application rates and methods may have to be added or 

modified). The use rate, or application rate, may be the most difficult part of this section to 

interpret and review. Application rates oaad number of applications per season for 

agricultural products may be affected by the residue data submitted or cited by the registrant. 

Approval of most agricultural uses requires that an appropriate toleraxme be established 

because of the pesticide chemical residue on food. 

Ao Manufacturing-Use Product (MP) 

If the pesticide is an MP intended only for use by formulators preparing end-use products, 

the directions for use on the label may be greatly reduced in scope. See regulation at 

40 CFR 156. lO(i)(1)(iiO. However, these products must still have the following: 

1. "Directions for Use" heading; 

2. Misuse Statement(s); 

The statement "For Formulation Into A (type of pesticide)" followed by a continued 

statement of the uses (crops/sites or other uses) for which the end-uses product (EP) 

may be registered axed uses for experimental purposes that are in compliance with 

FIFRA. 

Any MP registrants wishing to do so may add one of the following statements to ax~ MP 

label under "Direction for Use" to permit the reformulation of their product for a 

specific use or all additional uses supported by a formulator or user group: 
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"This product may be used to formulate products for specific use(s) not listed on 

the MP label if the formulator, user group, or grower has complied with U.S. EPA 

data submission requirements regarding the support of such use(s) ". 

(b) "This product may be used to formulate products for any additional uses not listed 

on the MP label if the formulator, user group, or grower has complied with U.S. 

EPA data submission requirements regarding the support of such use(s)" 

Ml?s intended for formulation into end-use pesticides (El?s) should not also be labeled 

for end uses for several reasons: 

Unique Environmental HazaJ~ds statements are required for MPs, 

Personal l?rotective Equipment (PPE) is not specified by the Agency for MPs, 

In some cases, only limited Directions For Use aJ~e required for MPs, 

Use Classification is not appropriate for MPs, and 

WPS labeling, if applicable to end uses, would not be appropriate for Ml?s 

Labeling which specified both pesticide manufacturing use and end use would require 

different, sometimes conflicting, label statements, in these and possibly other areas of 

the label and may result in user confusion and/or misuse of the product. 

l?esticide products used for manufacturing products which axe not required to be 

registered (i.e., treated axticles or substances that qualify under 40 CFR 152.25(a)) are 

considered to be end-use products. Labels for such source products must bear complete 

Directions for Use sections. 

Also, the Agency has allowed EPs to be used as an active ingredient source for other 

EPs if the purchased source of the active ingredient is registered for the saxrle (or more) 

use patterns (i.e., sites, rates, timing, etc.) as the reformulated product. 

Typical End-Use Pesticide Products 

The Directions for Use for typical end-use products may appeax on the container label and/or 

may be securely attached to the packaging as long as the container label makes reference to 

the attachment with a statement such as "See directions for use on enclosed brochure ", as 

long as the reviewer has determined that it is not necessaxy for such directions to appear on 

the container label. (see 40 CFR 156.10(0) 

The manner in which information is conveyed in the Directions for Use section of many 

pesticide labels vaJ~ies greatly from label to 1 abel. Within categories of pesticides, specific 

formats for the Directions for Use section may have been implemented through specific 

regulatory actions on products. Such formats taJ~e precedence over the general information 

presented in this section, but not over the requirements of 40 CFR, 156.100). As a result, the 

starting point for aJaaJysis of directions for use for end use products is the regulations. 
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For typical end-use products, the Directions for Use section will cover the following 

standard requirements, such as: 

!> the misuse statement, Worker Protection Standard boxes, etc. 

~-- lists of permitted use sites; 

i;- lists of target pests for which control is claimed; 

> restrictions ax|d other limitations on use; 

[> general information about the product and its use 

!> specific application instructions 

Storage and Disposal" instructions 

Co Experimental Use Permits 

In general, the directions for use on experimental use permit labels must follow the same 

label requirements as products registered under FIFRA Section 3. The directions for use 

must be consistent with section G of the permit. The label reviewer should ensure that the 

site, pests, and application method on the submitted label match those listed in their permit. 

Refer to Section III. (I) of Chapter 4 for more information on Experimental Use Permits. 

Under the Directions for Use heading and a£ter the use classification statement (if required), 

the statement to be used for Experimental Use Permits (EUPs) (40 CFR 172. 6(a)(1)), reads as 

follows: 

"For Experimental Use Only". 

This statement should also be prominently displayed on the front panel. An exaxnple of 

statements that are often included prominently on the front panel of the experimental use 

permit labels is provided below: 

"For Experimental Use Only 

Pbr use only at an application site of a cooperator orparticipant and in 

accordance with the terms and conditions of the Experimental Use Permit. 

Not for sale to anyperson other than aparticipant or cooperator of the EPA- 

approved Experimental Use Permit program. This label must be in possession 

of the user at the time of pesticide application. Pbr use in theJbllowing states 

only: (insert states listed on permi0 ". 

Do Pesticide Product Intended for Use Only By Physicians, Veterinarians or Pharmacists 

Directions for Use sections on labels for products of these types may be very limited in 

content. However, this provision applies only when the product is also classified as a drug 
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and regulated as such under the provisions of the Federal Food, Drug and Cosmetic Act 

(FFDCA) (see 40 CFR 156.10(i)(1)(iiO(B)(3)). 

If the product is intended for use only by veterinarians, then the label must state that the 

product can only be used by veterinarians or physicia_ns. The following statement is an 

acceptable one to meet this requirement: 40 CFR 156.10(i)(1)(iiO(B). 

"This product may only be used by veterinarians/physicians ". 

Eo Termiticides 

Most currently registered termiticide products axe not classified for restricted use, but 

contain label statements limiting their use to commercial applicators. If the product is a 

termiticide that is not classified as restricted use, then the Agency has historically taken the 

position that the label should contain the following statement: 

"For use by individuals/firms licensed or registered by the state to apply 

termiticide products. States may have more restrictive requirements’ 

regarding qualifications of persons using this product. Consult the structural 

pest control regulatory agency of your state prior to use of this product ". 

Termiticide products aJready classified for "Restricted Use" will remain so classified and 

must bear the required restricted use statements on product labeling. Consult PR Notice 96-7 

for further guidance on termiticide labeling. 

Fo Adult Mosquito Control Products 

If the product is an adult mosquito control product, applications should be limited to trained 

personnel. (See PR Notice 2005-1.) 

"For use only by federal, state, tribal or local government officials’ 

responsible for public health or vector control or by persons certified in the 

appropriate category or otherwise authorized by the state or tribal lead 

pesticide regulatory agency to perform adult mosquito control applications, 

or by persons under their direct supervision ". 

M1 standard elements and language required by FIFRA and the applicable regulations to appear 

in the Directions for Use must be placed on the label in the locations specified for them if 

FIFRA or applicable regulations do specify a location; however, not all elements have such a 

specified location. These elements should be presented on the label: 

"Directions For Use Heading" 

Use Classification Statement 
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Misuse and Related Statements 

Worker Protection Standard (WPS) Requirements (if applicable) 

1 Instructions and Information Subheading (if applicable) 

Use Restrictions (if applicable) 

Chemigation Information (If applicable) 

Spray Drift Language (if applicable) 

Endangered Species Statement (if applicable) 

Storage and Disposal Statements 

Directions for Use Heading 

The heading of the Directions for Use section of the label must be "Directions for Use". It 

may not have any other title. Headings such as "General Directions", "Use Directions", 

"Recommendations for Use", "Recommended Uses", "How to Use~’, or any other similar 

wording are not acceptable. 

The heading "Directions for Use" may be capitalized, put in bold type, and/or underlined to 

give it proper emphasis. The heading must be of such prominence and placement on the 

label that it is cle ar that a_ll subsequent components of the section fall under the main 

heading "Directions for Use". Such prominence can be assured by putting the heading in the 

largest, most conspicuous type that is used in the section and by centering the heading on the 

label panel while left-justifying all subheadings within the section. 

Use Classification Statement 

If a product is classified as restricted use the label must bear the phrase "Restricted Use 

Pesticide" under the heading "Directions for Use". 40 CFR 156.10(0(2)(0. The phrase 

"Re stricted Use Pe sticide" must meet the minimum type size requirements of the human 

hazard signal words. 40 CFR 156.100) (2) 0). Consult Chapter 6 of this manual for further 

guidance on restricted use pesticide label requirements. 

Misuse Statement 

Experimental Use Permits and all registered pesticides, including all end-use and 

manufacturing use products, must bear labeling which has the following statement 

immediately below the Use Classification: 

"It is a violation of Federal law to use this product in a manner inconsistent 

with its labeling ". 
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Other statements relating to misuse, such as those listed below, are acceptable for 

residential/household use products. These additional statements can appear on the label 

following the required general misuse statement mentioned above: 

"STOP} Read the label before using ". 

"Use only as directed on this label". 

"Read label very carefully, including any special requirements’ which pertain 

to your growing area ". 

"Failure to follow all precautions and directions is illegal". 

Worker Protection Standard (WPS) 

The Worker Protection Standoxd (WPS) regulations (40 CFR Part 156, subpoxt K) require 

certain statements on the labeling of all pesticide products within the scope of the WPS. 

Required WPS statements should appeox after the general misuse statement under the 

heading Agricultural Use Requirements (40 CFR 156.206). WPS statements generally 

include the subheadings General Statements, Restricted Entry Interval (REI), Notification to 

Workers Statements oxid Non-agricultural Use Requirements. 

The following statements must appear on all WPS labels near the beginning of the Direction 

for Use section of the labeling under the heading Agricultural Use Requirements. 

"Do not apply this product in a way that will contact workers or other 

persons, either directly or through drift. Only protected handlers may be in 

the area during application ". (For wide-area treatments’, see section 3c below 

under DirectionsJbr Use) 

"For any requirements’ specific to your State or Tribe, consult the State or 

Tribal agency responsible for pesticide regulation" 

Chapter 10 provides the information necessaxy to determine whether the label under review 

is subject to the requirements of the WPS oJad specifies how the WPS requirements must be 

presented on the label. 

Eo Instructions and Information Subheading 

Labels may include a section concerning instructions that explain how the product works 

and provide information that is applicable to all the use sites and pests listed on the label. 

Fo tJ se Rest fiction s 

Non-site- specific precautions, restrictions or limitations of the product comprise aJaother 

importaJat type of use restriction information in the Directions for Use section. Such a 

restriction may consist of aJa imperative sentence--practically aJay sentence that begins with 
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a verb and ends in a period--or any other sentence which requires or forbids certain action 

(See Section III of Chapter 3 for discussion of mandatory labeling statements). Use 

restrictions may also be phrased as requirements by using words such as "must", "never", 

and "always". Any precautions and restrictions that apply to specific site(s) and pest(s) must 

be included in the directions specific to that combination. Use restrictions may be required 

by the Agency to meet the unreasonable adverse effects standard or proposed by the 

registrant or applicant. Such restrictions may include, but are not limited to, the following 

categories: 

User Restrictions; 

Rate Restrictions or Limitations; 

Site, Pest, Timing, Weather, Soil, Geographic Restrictions; 

Equipment, or Application Method Restrictions; 

Miscellaneous Precautions such as Staining, Phytotoxicity, Incompatibility with 

Other Products, etc.; and 

> PHIs or Rotational Crop Restrictions (unless site-specific). 

Appropriateness of Precautions and Restrictions. The reviewer must caa’efully assess 

each restriction or limitation to make sure that it does not place on the product 

obligations that the user cannot reasonably carry out. 

For example, an aquatic herbicide for use in ponds and lakes might have a restriction 

like: 

"POTABLE WA TER: Delay the use of treated water for domestic purposes 

Jbr a period of three weeks’ or until such time as an approved assay shows 

that the water contains no more than O. 1 ppm (herbicide active ingredien0 ". 

Because any number of applicators could be using the product in public ponds or lakes 

used by many households or municipalities, the applicator may have no reasonable way 

of complying with such a restriction. Either another risk mitigation measure must be 

developed, or the product should be given restricted use status. 

Some proposed labels will contain vaxious use restrictions desired by the registrant, 

(e.g., "Do not tank mix this product with [their competitor’s products]," or "Do not use 

this product for formulating into other products," or other similar restrictions). Unless 

there is some risk based reason for such use restrictions, such statements axe not 

acceptable on product labels because they axe false and/or misleading. Labels may 

prohibit use of the product on certain crop varieties based on risk or efficacy concerns. 

When used in reference to the response of crops and weeds to the proposed pesticide 

product (e.g., an herbicide label), registrants should use the word "tolerant" instead of 
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"resistant". For example, the label should refer to the use of the product on herbicide 

tolerant crops, not herbicide-resistaxit crops. 

Use-Related Restrictions. Any other appropriate information (precautions or 

restrictions) should be presented in the restrictions subsection unless such statements 

apply only to some of the uses permitted by the label, in which case the statements 

belong with directions for specific site and pest groupings. Use related information can 

include restrictions regarding the timing of application, weather, soil conditions, 

geography, or other relevant considerations. This information should be appropriate for 

the intended user(s), site(s), and pest(s) listed on the label. 

Use Limitations for Specific Ingredients. The label reviewer needs to check the 

Confidential Statement of Formula to determine if peanuts, tree nuts, milk, soybe~xis, 

eggs (including putrescent eggs), fish, milk, Crustacean, or wheat commodities 

listed. The reviewer should be awaa’e that the presence of these common food allergens 

in pesticide products limits the acceptable use sites ~xid application methods found in the 

directions for use. If the product contains these ingredients, evaluate label use directions 

for compliance with 40 CFR 180.10 71. 

Resistance Management Labeling Considerations 

The Office of Pesticide Programs (OPP) of the EPA has developed voluntary pesticide 

resistoxice moxiagement labeling guidelines based on target site/mode of action (MOA) for 

agricultural uses of herbicides, fungicides, bactericides, insecticides, axid acoxicides. MOA 

refers to the biochemical mechanism by which the pesticide acts to control the pest oxid 

should not be interpreted to imply that these chemicals share a common toxicological 

mechoxiism for purposes of cumulative humoxi health risk assessment under FIFRA oxid the 

Federal Food, Drug, axid Cosmetics Act (FFDCA). 

Rotation of MOA action was selected as a primary pest/pesticide resistance management 

strategy for this voluntary regulatory initiative rather than metabolic resistance, because it is 

the easiest for reducing the likelihood of resistance, especially monogenic resistance, and it 

will help reduce the likelihood of resistaxice caused by other mechoxiisms. The rotation of 

MOA is a scientifically-sound, flexible, and practical resistoxice management strategy. Other 

moaaagement practices that will reduce resistance include application timing, crop rotation 

and other cultural practices, and application equipment cleoxfing. The voluntary resistance 

moxiagement guidelines based on rotation of MOA are found in Pesticide Registration 

Notice 2001-5. These guidelines were developed under the auspices of the North Americoxi 

Free Trade Agreement (NAFTA) by both the U.S. axid Coxiada. Coxiada published similar 

guidelines to those of the U.S. in October 1999 as Regulatory Directive 99-06. Both 

countries agreed that uniform labeling guidance across North America would encourage 

adoption of resistance moxiagement strategies oxid help reduce the development of pest 

resistaaace. 
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In support of these goals, the resistax|ce management guidelines based on rotation of MOA 

provide guidance to users about pesticide classes and pesticide management strategies. 

Adoption of these guidelines will provide users with easy access to information regarding 

target site/mode of action resistance. 

The objective of the voluntaxy resista_nce max|agement labeling guidelines (PR Notice 2001-5) 

is to include pesticide mode of action symbols and resista_nce max|agement recommendations 

on the labels of all new ax|d existing pesticide products for agricultural uses. The ma_nagement 

of pesticide resista_nce is ax| important part of sustainable pest ma_nagement and this, in 

conjunction with alternative pest management strategies and Integrated Pest Max|agement 

(IPM) programs, can make a significax|t contribution to reducing pesticide risk to humax|s and 

the environment. When used, the mode of action (MOA) numerical classification symbol(s) 

are recommended to be placed in the upper right hand corner of the front-panel of end-use 

product labels, although the numerical classification symbol cax| be placed elsewhere on the 

label. The numerical MOA classifications are found in the 

Appendice s of PR Notice 2001-5. A sample of this is: 

GROUP 1 HERBICIDE 

In addition to the MOA classification symbols, a registrant may choose to have resistax|ce 

max|agement statements on the label. If used, these statements should be included in the 

"Use Directions" for end-use products for the control of weeds, plant pathogens (diseases), 

insects ax|d mites under the heading "Resistance Max|agement Recommendations". These 

statements should be clearly distinguished from mandatory statements (see PR Notice 2000- 

5, "Guidance for Mandatory and Advisory Labeling Statements") on the pesticide label to 

avoid confusion to the users. 

Pesticide Registration Notice 2001-5 provides exaxnples of standaa’d resista_nce ma_nagement 

labeling statements that focus on the following areas: (1) avoid repeated or sequential use of 

products in the same MOA class through rotation of MOA; (2) if tax|k mixes or premixes aa’e 

legally allowed, makes sure each compound is from a different MOA class; (3) use ax| 

effective IPM program; (4) monitor for loss of product performance; (5) contact your 

extension specialist, certified crop consultax|t, or manufacturer for the latest resistance 

max|agement information; and (6) contact the pesticide producer to report loss of efficacy. 

Alternatively, registrax|ts may supply their own resistax|ce management labeling statements 

that address these same areas. Registrax|ts may also choose to have specific mandatory 

statements regarding resistax~ce management, but these statements would not fall under 

"Re sistance Max~agement Recommendations". 

Chemigation Information 

Review of labels for agricultural uses, nursery uses, uses on golf courses, sod farms or in 

greenhouses should be conducted with reference to the guidax|ce contained in PR Notice 8 7-1 

(chemigation), unless the product is solely for residential use, direct injection into plants, 
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post-harvest application, or is applied as a gas or solid (pellets, tablets, granules, or dusts). 

Subject labels (as specified above) must either include labeling statements regarding 

chemigation contained in PR Notice 87-1 or the statement: 

"Do not apply this product through any type of irrigation system ". 

Any product used on agricultural sites that may be applied by chemigation should contain 

information such as the following: 

Types of irrigation systems to be used; 

[> Consequences of improper chemigation; 

!> To whom questions about chemigation c~x~ be directed; 

~-- Warnings against connecting irfigation equipment to public water supplies without 

safety mechanisms; 

Personnel required for adjustment of chemigation equipment; 

’~ Statements required for Toxicity Category I products. 

Note PR Notice 8 7-1 contains the complete wording of all the chemigation text categories 

indicated above. Check relevant REDs for ax~y chemigation text specific to the active 

ingredient(s) in the product under review. 

Spray Drift Labeling 

Genetic label l~x~guage for Spray Drift prevention is still pending. In the meantime, OPP is 

developing spray drift management label language on a case-by-case basis. Typically, risk 

from potential spray drift, based on the use patterns for ~x~y given product will be identified 

in the risk assessment. The label reviewer should check the relevant RED or reregistration 

documents for required spray drift language as well as work with the risk assessors to craft 

appropriate spray drift risk mitigating label language. 

Jo Endangered Species Label Statement 

To address Endangered Species Act ox~d FIFRA obligations, some products are required to 

carry a statement informing the user of potential risk to endangered species. This lox~guage 

will generally be required only after the Agency has created an Endox~gered Species 

Protection Bulletin (Bulletin) following EPA’s determination, informed by an endangered 

species risk assessor, that additional use restrictions oa’e necessoxy to address risks to listed 

species. The Bulletins will contain all necessary information to convey the use limitations. 

Because compliance with these Bulletins will be a requirement of product labeling, any 

restrictions in the Bulletins will be enforceable under FIFRA. 

If EFED, AD or BPPD has determined that a product requires endangered species labeling, 

EPA will request that the registrant amend its labeling to place the following statement at the 
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beginning of the Directions for Use section under the heading "ENDANGERED SPECIES 

PROTECTION REQUIREMENTS :" 

"This product may have effects on endangered species. When using this 

product, you must follow the measures contained in the EndangeredSpecies 

Protection Bulletin for the county in which you are applying the product. To 

obtain Bulletins, no more than six months before using this product, consult 

http://www.epa.gov/espp/or call 1-800-447-3813. You must use the Bulletin 

valid for the month in which you will apply the product". 

This statement is intentiona_lly generic aJad c~amot be altered by staff absent the approval of 

senior OPP management. No geographically specific endangered species statements can 

appear on the label in conjunction with this statement, as it specifically references Bulletins. 

If geographically specific endangered species information appears on the labeling as a 

me~Jas of addressing the risks to listed species, EFED, AD, or BPPD should be notified as 

appropriate so they may incorporate any such geographically specific information into the 

referenced Bulletins. 

All application or treatment site(s) must be identified on the label and clearly associated with the 

pest controlled. Many labels identify such sites near the beginning of the use directions (e.g., in 

the "Use Restrictions" subsection) and/or in the text presenting specific application directions. 

Ao Consistency of Listed Sites 

Wherever the sites are listed on the label, they must be consistent with sites listed elsewhere 

on the label. For example, if the front panel lists om~xnentals as a site, then the directions for 

use must include the appropriate treatment directions for ornamentals. 

Complete Site Information 

Treatment sites must be cleoxly identified. For example, if residential sites are listed as an 

application site, exactly where the pesticide is applied must be specified, for example, 

bathrooms or kitchens. Reviewers should require the use of the most specific site 

terminology reasonable. If possiNe, refer to site indice s in OPPIN to identify appropriate 

site terminology but avoid the use of site categories (e.g., "dome stic dwellings") that would 

be awkward or confusing on a label. The use of uniform site terminology is useful for the 

purposes of exposure reviews. The label reviewer may need to inform the registrant that the 

application sites need to be identified more specifically, for example, cracks aJad crevices in 

kitchen oxeas of residences instead of"dwellings". 
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Co Site Groupings 

If the use site is indicated by a broad crop grouping, such as "ornamentals," the registrant 

should be instructed to specifically identify sites on which the product may be applied in the 

directions for use: "Ornaxnentals: Christmas tree plantings, conifer seed orchards, and 

rhododendrons." In this example, the product user is restricted to using the product only on 

those three use sites. However, if a use site were indicated as ’~on-cropland industrial sites, 

such as, airports, fence rows, roadsides, and associated rights-of-ways", then the user could 

use the product on any place that would fall under the category as non-cropland industrial 

sites. Reviewers should not accept axi open-ended site list, including those extended by 

"such as" or lists ending with "etc.", where food uses may be involved. 

D. Site-Pest Considerations 

Site-pest combinations must be appropriate. Pests for which control is claimed must occur as 

pests at the sites with which the label associates them. Claims for control of a pest on or at 

an inappropriate site could mislead the user and possibly result in a misapplication of the 

pesticide. Exaanples of inappropriate pest/site claims include: control of algae in toilet bowls 

and brown dog ticks in commercial kitchens. If such inappropriate site-pest combinations 

are detected during label review the registrant must be advised that such claims are 

unacceptable. 

Eo Sites and the Intended User 

The listed sites should be appropriate for the intended end-user. For example, sites listed on 

the labels of residential use products should be typical household/garden sites and not 

commercial agricultural sites such as cotton, tobacco, or cranberries. 

The term pest is defined by statue axid by regulation in FIFRA 2(0 axid 40 CFR 152.5. The label 

must clearly state the pest(s) (associated with a site) that are controlled by the product 

(FIFRA 2(ee)). Pest claims may be made in the Use Restrictions section or with specific 

application instructions. In addition, pest claims often may appeaa" on the front paxiel as part of 

the name of the product or in promotional statements appearing under the product’s name or 

elsewhere on the label. 

Ao Consistency of Listed Pests 

Wherever the pests axe listed on the label, they must be consistent with pests listed 

elsewhere on the label. For exaanple, if the front panel lists fire ants as a target pest, then the 

directions for use must include the appropriate treatment directions for fire ax|ts. If the front 

paxiel lists several pests and then references other pests controlled by using phrases like "and 

more", or "plus others" or "and many more", these phrases will only be acceptable if they 

are followed by a direct reference to the Directions for Use section for the complete listing 
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of pests controlled, i.e., "and more listed on the back panel". The reviewer must make sure 

that the directions for use axe actually included axid are applicable to a_ll pests listed 

anywhere else on the labeling. This consistency is necessary to ensure that the product is not 

considered misbranded. 

Pest Groupings 

While taa’get pests may be naxrled very generally in the directions for use section of some 

labels (e.g., axits), other labels may identify them specifically, (e.g., carpenter axits). In the 

case of public health axitimicrobial products, however, each strain of a pest listed on the 

label must be supported by appropriate efficacy data so that both the common and generic 

terms may be used if appropriate. The directions for use should be determined by axid reflect 

the strain, location and behavior of the pest as closely as possible. 

Co Product Formulation and Pests 

When evaluating the taa’get pests it is important to keep in mind the relationships among 

pests, application methods, and product formulations. For exaxrlple, a liquid formulation of a 

pesticide such as parathion restricted to foliar aerial application would be unlikely to control 

soil-inhabiting insects such as corn rootworm larvae. If the reviewer is unsure whether a 

formulation could be expected to control a certain pest on a label, the reviewer must consult 

with the appropriate efficacy reviewer(s). The applicant must be informed if the proposed use 

is not found to be acceptable. The applicant may appeal such a decision. Typically, the 

applicant would then be required to supply information (such as product performance data) to 

the Agency indicating that its formulation is appropriate for the proposed use. 

Pests and Use Sites 

The pests listed on the label should be appropriate for the intended use sites for the product. 

For example, pests listed on the labels of re sidential/household use products should be typicaJ 

household/garden pests. An agricultural crop specific pest such as the cotton bollworm 

would not be an appropriate pest claim for the label of a product intended only for use 

around the home. 
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Complete information on how to prepare, handle aJad apply the pesticide product must appear on 

the label. In order to satisfy the unreasonable adverse effects staJadard of FIFRA, label reviewers 

will, on occasion, need to disapprove of or modify label language submitted in the application 

for registration. Such modification may take the form of specific prohibitions ("Do not apply this 

product by use of aircraft") or general statements limiting use to methods indicated on the label 

("Apply this product only by the methods listed ~Jad described on this label"). 

Formnlation Type 

Information regarding the product’s formulation is essential for the proper prepaxation, 

h~Jadling and application of a product. For example, the label must clearly identify the 

formulation type of the product (dry, liquid, bait, or a gas, such as certain fumigants). The 

label must also specify if the formulation is "ready-to-use" or a concentrate which requires 

dilution and/or mixing. Aerosols, dusts, baits, granulars, ~Jad some liquids are examples of 

ready-to-use formulations. 

Mixing Instructions 

Some products must be mixed or diluted with other materials prior to application for pest 

control purposes. Labels for liquid formulation identified as concentrates, aJad dry products 

identified as "wettable powders", must have directions for mixing or diluting. Mixing 

directions must be as cle~x as possible and presented in easily measurable units (e.g., not 

"add 2.678 ounces to a gallon"). The units of measurement must be units by weight for dry 

formulations (pounds, ounces), and units by volume for liquids (pints, quarts, fluid ounces) 

or their st~Jadard abbreviations. One of the most frequent labeling errors observed is the use 

of "oz." for liquids instead of "ft. oz.~ Metric units may be used in parentheses after the 

correct English units. The diluent must be specified, even if it is water. 

Dilution instructions may be presented in the form of a chart or table. Basically, the dilution 

directions should state mix "X" amount of pesticide with "Y" ~xnount of water (or other 

diluents such as oil) to achieve a particular dilution, such as a 1% emulsion. 

While the label may include a general statement such as "Use sufficient water to obtain full 

coverage of foliage", the label also should give specific directions for the use site to indicate 

the appropriate amount of spray volume to apply per unit area for aircraft or for ground 

equipment. It also may be necessary for the label to indicate the diluent spray volume 

amounts for aircraft or ground equipment. 

Tank Mixing Statement. When the label bears a reference to mixing with other 

products, the Agency recommends that the registraJat add a statement such as the 

following: 

"Follow the most restrictive of the labeling limitations andprecautions o fall 

products used in mixtures ". 
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Compatibility with Other Products. 

EPA will not accept or require a label prohibition against the use of one pesticide product 

with another product unless that statement is necessary to protect human health or the 

environment, or to prevent illegal pesticide residues under Federal Food, Drug and Cosmetic 

Act (FFDCA). For exaxnple, a label statement prohibiting the mixing of products, if mixing 

would cause an explosive chemical reaction, would be acceptable. When compatibility with 

other pesticides or liquid fertilizers is being addressed, the label should include specific 

instructions or recommend aj ax test. 

What goes in this subsection will vary considerably according to the type of pesticide product 

and the intended user. However, this subset of the Directions for Use section should indicate use 

precautions and restrictions that apply to all sites and pests claimed on the label. For products 

with many registered uses, it may be useful and efficient to provide sepaxate directions which 

pertain to specific sites and pest combinations claimed for the product. In such cases, each site 

and pest would have its own subsection which would be further divided into subsections such as 

"USE RESTRICTIONS" and the other elements specific to that grouping. 

Some requirements specific to how the products is to be applied might be more efficiently 

placed under subsections pertaining to applications rather than under "USE RESTRICTIONS". 

The Use Restrictions subsection genera_lly indicates the following: 

the pests for which control is claimed; 

the sites where the product may be used; 

any FIFRA 2(ee) limitations statements; 

other use limitations and requirements such as those statements pertaining to 

Chemigation, Spray Drift Labeling, seasonal restrictions, weather or time-of-day 

restrictions, requirements intended to protect nontarget species or contaminations of 

food or feed crops, and other basic requirements pertinent to safe and effective use 

of the product. 

Timing 

The label should cleaxly specify when the product should be applied to maximize the 

effectiveness of the product while complying with any regulatory requirements. If 

appropriate, the season, and/or the stage of growth of the plant when the pesticide is to be 

applied should be specified. Other timing/application descriptions include preplanting, at 

planting, post haxvest, dormant, or delayed dormant. If one of these timings is present, it 

should be so stated in a Special Directions column. The labeVs information concerning the 

timing of applications needs to be consistent with any regulatory intervals specified in 
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OPP’s regulatory documents to mitigate risk from residues of the active ingredient (or 

product). 

Regulatory Intervals to Mitigate Risk. The label reviewer should check the residue 

chemistry assessment and RED to determine if any regulatory intervals were 

recommended for the product’s label. The residue chemistry assessment for a given 

product or active ingredient may specify the following intervals: 

!> Pre-harvest Interval (PHI) 

!> Pro-slaughter Intervals 

!> Pre-grazing Intervals 

Pre-feeding Intervals 

Pre-silage Intervals 

If required to meet the FIFRA standard, the PHI should be indicated as numbers of 

weeks or days. Preslaughter intervals and pregrazing intervals should be expressed 

similar to the PHIs. 

2. Regulatory Interval for Antimicrobials. The key timing factor for antimicrobial 

disinfectants or sanitizers is the length of time the product must be in contact with the 

surface being treated in order for the treatment to be effective. This information should 

be clearly stated on the label. The final disinfectant test guidelines for use of 

antimicrobials on hard surfaces (OCSPP 810.2200) issued in 2012 specify that 

disinfection of hard surfaces be achieved within a disinfectant product contact time of 10 

minutes or less. 

B. Application Methods 

Methods and Types of Equipment. When necessary the label must indicate the types of 

equipment that may be used in applying the pesticide. The type of equipment should be 

identified in a level of detuil sufficient to promote safe ~a~d effective use of the product. 

]:or example, ground ~x~d aircraft sprayers should be described by type ~x~d perform~x|ce 

requirements (output ~a~d safety specifications) to the extent that such descriptions are 

needed. The same concept applies to spreaders, injectors, burrow builders, and ~x~y other 

specialized equipment. Specific brands ~x~d models of equipment should not be indicated 

unless specific information is provided to indicate that only that brand ~x~d model are 

appropriate for reasons of safety or efficacy. Some types of equipment are designed 

specially to apply p~xticular types of pesticide or to interface with p~xticular containers in 

which certain especially haz~a’dous products are packaged. Use directions should prohibit 

use of types of equipment known to be inappropriate for h~x~dling the product or any of 

the mixtures that the label directs users to prepare. When 
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the method of application and necessaxy equipment are specific to each site aJad pest 

combination, they should be indicated in the directions that pertain to each combination. 

The label reviewer should mal~e sure that the methods of application aJad equipment 

recommended are appropriate for the product formulation, the intended user, aJad the site 

and pest to which the pesticide product is being applied. Complete information on how to 

apply the product should be included. For exaxnple, the statement "Apply this product to 

the soil" is not sufficient. Labels which state that the pesticide must be applied to the soil 

and immediately incorporated must specify what kind of equipment must be used. 

Liquid Spray Instructions. Labels for liquid formulations generally refer to "spraying" 

the product as the method of application. Labels that have directions which instruct users 

to mix a spray solution should provide special instructions devoted to preparing spray 

mixes and should indicate the spray volume to be applied per acre or per unit aa’ea. For 

some applications it may be acceptable for the label to indicate, "apply sufficient volume 

for thorough coverage" or similax language. The following types of spray applications 

are generally used: 

(a) Space Spray. Dispersal of the product into the air by foggers, misters, aerosol 

devices or vapor dispensers for control of flying pests and exposed crawling pe sts. 

(b) GeneralArea Spray. Application to broad surfaces, such as walls, floors and 

ceilings. 

(c) Spot Spray. Application to small areas on which pests are likely to occur. These 

areas may be on floors, walls, bases or undersides of equipment. To limit potential 

exposure in a commercial food area, a "spot" should not exceed two square feet. 

(d) Crack and Crevice. Application of small axnounts of pesticide into cracks and/or 

crevices in which pests hide or through which they may enter a building. Such 

openings commonly occur at expansion joints, between elements of construction 

and between equipment and floors. 

If a label being reviewed uses any of the application terms mentioned above, determine 

if the terms are appropriate, considering the use patterns on the label. 

Dust Formulations. For dust applications, a statement such as "apply uniformly for 

thorough coverage of plant surfaces" may adequately substitute for a specific 

application rate. However, a maximum application rate must be specified in order to 

avoid over-exposure. 

Aerial Applications. For aerial applications, spray volumes should be stated. 

Spreader Settings. Spreader settings may vary from product to product. Such chaJages 

in spreader settings are not usually considered significant. 
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Total Release Foggers. If the product label being reviewed is a total release fogger that 

contains a highly flammable ingredient, the following label text must be included in the 

Directions for Use 40 CFR 156. lO(i)(2)(x)(D), preferably with this statement from 

PR Notice 98-6: 

"DO NOT use more than one fogger per room. DO NOT use in small, 

enclosed spaces such as closets, cabinets, or under counters or tables. DO 

NOTuse in a room 5ft. x 5ft. or smaller. Instead, allow fog to enter from 

other rooms. Turn off ALL ignition sources such as pilot lights (shut off gas 

valves), other open flames or running electrical appliances that cycle off and 

on (e.g., refrigerators, thermostats, etc.). Call your gas utility or management 

company if you need assistance with your pilot lights" 

C. Application Rate 

Agricultural Products. The actual application rate, (e.g., how much product to apply 

per unit area or per placement) must be stated in the Directions for Use. Labels for 

agricultural products usually express the application rate in terms of pints/acre for liquid 

formulations, or pounds/acre for solid formulation. The Directions for Use for ax~ 

agricultural pesticide used in a spray solution also must indicate the spray volume/unit 

area or other measurement of coverage, depending on the type of formulation. 

Residential Use. Labels for residential use products should express the application rate 

in smaller units, such as ounces, teaspoons/gallon, or pounds/square foot. Such rates ax|d 

units of measure are more appropriate for the home garden or yard. Any pesticide 

application equipment required by a residential user should be readily available, like 

simple equipment such as drop-spreaders or hose-end sprayers. The public genera_lly does 

not have access to (and does not use) specialized equipment. When percentages are 

included in application rates, it should be clear whether percentages are by weight or 

volume ax|d whether the percentage refers to the product or active ingredient. Percentage 

application rates should never be used alone. The specific amount of product to use per 

unit area should always be clearly stated in the Directions for Use. 

Net Contents and Application Rate. The directions for use should not call for use of 

more than the net contents of the product’s container (i.e., if a grax|ular product is 

packaged as a 1 lb. unit, its application rate should not require 200 lbs. of product). If 

the product is a liquid, the specified treatment rate should be ft. oz. or gal. per unit area. 

If a solid, the rate should be expressed oz. or lb. per unit area. Note: Max|y labels of 

liquid formulations incorrectly omit the "fluid" (ft.) with the oz. when specifying 

application rate. 

Minimum Application Rate. For certain justified reasons, minimum application rates 

are acceptable on product labels in certain situations. However, if one of the reasons 

below (a. or b.) cannot be documented, the minimum application rate should be stated in 
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advisory language. Enforceable (mandatory) minimum application rates are only 

warranted for the following reasons: 

(a) When there is a risk that reduced application of the product may result in increased 

pest resistance to the active ingredient; or 

(b) When there is documentation that a product’s efficacy is substantially compromised 

under a certain application rate. 

Do Frequency of Applications 

The label should cleaxly specify how often the product should be applied to maximize the 

effectiveness of the product while complying with any regulatory requirements. 

Eo Other Information Pertaining To Specific Applications 

Other information may include: method of application, equipment, application frequency 

(within the requirements for tolerance, appropriate for controlling pests, etc.), minimum 

volume of diluent for spraying for each type of equipment, application intervals, ma~zimum 

amount of product or pounds a.i. per acre per application, or per season or year, 

phytotoxicity effects or warnings, number of applications per season and grazing or feeding 

restrictions. In cases where a maximum limit of a.i./crop, season, etc., is required, ensure 

that liquid products include a statement of weight/volume of either product or active 

ingredient. 

This subsection of the Directions for Use may be given any of several headings, including 

"Application Instructions", "How to Apply" (especially for household/residential-use), and 

"Baiting" as appropriate. In cases for which there is only one site/pest category but several 

application methods, it may be appropriate to have separate application subsections for each 

method (e.g., "Area-wide Spraying"; "Spot Treatment", etc.). 

This Directions for Use subsection contains the specific instructions and information needed to 

apply the product on each relevant crop/site for each target pest. Directions may be grouped 

according to the sites and pests to be treated (e.g., broccoli, cabbage, cauliflower: cutworms, fall 

armyworms, cabbage loopers). If geographical restrictions are required, individual States or 

counties should be listed; geographical regions (e.g., the Northwest) axe unacceptable because 

they axe not specific enough to be enforceable. 

Unique, detailed sets of application directions will be required for certain pests (e.g., fire ants, 

pocket gopher). Furthermore, fungicide grouping may be used ONLY if all pests occur and are 

controlled on all of the crops in the group. Plant diseases axe commonly specific to a site, 

(e.g., Black Spot on roses). Any geographic restrictions need to be included with their 

appropriate sites/crops. 
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XII. Storage and disposal instructions 
Labels for pesticide products are required to bear labeling instructions for the storage and 

disposal of pesticides ax|d pesticide containers in the Directions for Use section of the label. It 

is preferred that the Storage and Disposal instructions appear at the end of the Directions for Use 

section. Information about and requirements for Storage and Disposal instructions are given in 

Chapter 13. 
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Appendix A--Directions for Use Checklist 

Standard Elements 

1. Does the label have: 

The correct heading "Directions for Use"? 

The required Misuse Statement? If the product has additional misuse statements are they 
accepta ble? 

Appropriate Storage and Disposal information? 

Appropriate labeling required in RED(s) or latest risk assessment document? 

Elements to Consider 

Technical Elements 

2. Is the product subject to the guidance set out in PR Notice 87-1 (chemigation)? 

If so, is there adequate chemigation information or a chemigation prohibition statement? 

3. Is the product subject to the Worker Protection Standard (WPS)? 

If so, does the proposed label contain all the required, accurate WPS information as set forth 
in the regulations and the guidance in Chapter 10 

Is the Re-entry Interval in the Agricultural Use Requirements box correct? 

4. Are the following elements (if applicable) adequately expressed: 

Instructions and Information Subheading? 

Use Restrictions? 

Spray Drift Language? 

Endangered Species Statement? 
Pollinator Protection Statement? 

Sites and Pests 

5. Are the sites and pests identified? 

6. Are there appropriate tolerances or exemptions from tolerance for all of the ingredients in 
the product to cover all the food use sites listed? 

7. If peanuts, tree nuts, milk, soybeans, eggs (including putrescent eggs), fish, milk, 

Crustacean, or wheat commodities are listed on the confidential statement of formula, do 
the use sites and application methods comply with 40 CFR 180.1071? 

8. Is the formulation acceptable for this site/pest combination? 

9. If a RED has been issued, is the site eligible for Reregistration? 

10 If the product contains more than one active ingredient, are all the uses acceptable for all 
the active ingredients (AI)? 

Application Instructions 

11. Are adequate preparation and handling instructions included? 

12. Are the application rates indicated? 

13. Are the rates appropriate and calculated correctly? 

14. Does the product density (eg. Ibs of AI/gallon) times the application rate agree with the 
tables that list the weight of AI applied to a given area? 

15. Do the rates deviate from a standard use pattern? 

16. Is the rate of application consistent with the packaging of the product? 
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Application Instructions 

17. Is the application frequency acceptable? 

18. Is all equipment (e.g. for mixing, loading or application) identified/specified and is the 
equipment practical for the user? 

19. Are all methods of application appropriate? 

20. Is the timing of the applications appropriate? 

Use Restrictions 

21. Should there be a Use Restrictions sub-heading and section? 

22. Is the Pre-harvest Interval, Pre-grazing, Pre-feeding, Pre-silage or Pre-slaughter Interval 
correct? 

23. Are site specific precautions and restrictions clearly listed with each site/pest combination? 

Overall Quality and Consistency 

24. Is the Directions for Use heading prominent enough (e.g., bold, larger font, underlined, 
etc.) so that it is clear to the user that everything that follows falls under the Directions for 
Use section? 

25. Does the label contain complete Directions for Use? Or are the detailed directions for use 
omitted because the product is an MUP or for veterinary use or for use in non-pesticide 
manufacturing? 

26. Are the Directions for Use clearly written with no contradictory or ambiguous language? 

27. Are terms with clear definitions used? 

28. Is the label free of false and misleading claims? 

29. Are label statements worded appropriately as mandatory or advisory? 

30. Is the label organized in such a fashion that it is clear what is mandatory, and what is 
advisory? 

31. Are terms such as "recommended" and "avoid" absent from all mandatory directions? 
(Ensure the phrase "recommended use rates" is not stated on the label.) 

32. Are the Directions for Use presented in the most effective, clearly understood and efficient 

way possible? Could the label benefit from the use of chart or graphs? 

33. Are there questions on enforceability? If so, has OECA been consulted? 

34. Are Precautions and Restrictions clearly presented? 

35. Does the label comply with all applicable Pesticide Registration (PR) Notices? See 

http ://www2. epa. qov/pesticide-reqistration/pesticide-reqistration-notices-year 

40 CFR 156.10 for further guidance. Check 
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This chapter provides guidance for reviewing claims made on proposed labels. A label claim is a 

statement of something as a fact or an assertion on the label open to challenge. For purposes of 

this chapter there are three types of claims: 1) general claims, 2) claims associated with the 

product name, and 3) efficacy related claims. This chapter also provides guidance on Warranty 

and Disclaimer statements on labels and claims made in advertising. 

Every pesticide must have labeling which is accepted by EPA before the pesticide can be sold or 

distributed. Labeling is defined in the Federal Insecticide, Fungicide, andRodenticide Act 

(FIFRA) Section 2(p)(2) as meaning labels and all other written, printed, or graphic material 

accompanying a pesticide or device at any time or to which reference is made on the label or in 

accompanying literature. As defined in FIFRA Section 2(q)(1)(A) a pesticide is misbranded if its 

labeling bears any statement, design or graphic representation which is false or misleading. 

FIFRA Section 12 (a) (1) (E) provides that it is unlawful for any person to distribute or sell any 

pesticide which is misbranded. EPA’s regulation, at 40 CFR 156. lO(a)(5) provides exaxnples of 

statements that are considered to be misbranded; such as: 

false or misleading statement concerning the composition of the product; 

A false or misleading statement concerning the effectiveness of the product as a 

pesticide or device (EPA may review and approve or disapprove non-pesticidal claims 

appearing on a pesticide label); 

A false or misleading statement about the value of the product for purposes other than as 

pesticide or device; 

false or misleading comparison with other pesticides or devices; 

Any statement directly or indirectly implying that the pesticide or device is 

recommended or endorsed by an agency of the Federal Government; 

The name of a product if the name suggests some but not all the active ingredients in the 

product, even though the names of the other ingredients axe stated elsewhere in the 

labeling; 

A true statement used in such a way to give a false or misleading impression to the 

purchaser; 

Label disclaimers or warranty statements which negate or detract from labeling 

statements required under FIFRA and EPA’s regulations; 
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Safety claims of the pesticide, or its ingredients, including statements such as trusted, 

safe, nonpoisonous, noninjurious, harmless or nontoxic to humans and pets with or 

without such a qualifying phrase as when used as directed. 

Non-numerical and/or comparative statements on the safety of the product, including 

but not limited to: 

¯ "Contains all natural ingredients" 

¯ "Among the least toxic chemicals known" 

¯ "Pollution approved" 

For certain aquatic use products, claims to reduce sludge and unpleasant odors in water or to 

clean, clarify or deodorize ponds and lakes axe not considered pesticidal claims; nor axe claims 

regarding the reduction of nutrients and organic matter in water, provided no claim is directly 

made or implied that the reductions will result in reduced pest populations. The claims "Reduces 

critical nutrients for cleaner, clearer ponds", "Ponds with algae need to reduce nutrients", and 

"Bacterial Product to Control Excess Nutrients for Clear, Clean Ponds" imply pesticidal use and 

therefore require registration. 

Slime and odor control agents and other products expressly claiming control of microorganisms 

of economic or aesthetic significance are not considered to be public health related, but should 

bear accurate pesticide labeling claims. Registrants are still responsible for ensuring that these 

products perform as intended by developing efficacy data, which must be kept on file by the 

registrant. 

EPA’s policy does not permit the use of the terms "natural", or "naturally" in the labeling of any 

registered product, including biopesticide products, both microbials and biochemicals. These 

terms cannot be well defined, and may possibly be misconstrued by consumers as a safety claim. 

The claim "new" may be used on the labeling of a product of new composition for a period of 

6months following approval of the labeling; however, the word "new" may not be a part of the 

product name of record. Ifa label reviewer is in doubt as to whether a claim or statement is false 

or misleading, he or she should consult their division’s Ombudsperson or OGC representative 

before allowing the claim. PR Notices 98-10 aJad 93-6 also provide guidance on claims, 

however, the statute and applicable regulations take precedence. 

> Statements that imply or suggest that the product cax| or will prevent or control disease 

or offer health protection, such as an insecticide that claims control of Lyme disease. 
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"Commercial Line," "Commercial Size", "Institutional Size", "Garden Center Size": 

The use of these terms for products clearly intended for consumer household use is 

misleading. 

"Kills Numerous Insects", "Kills Many Insects", "Kills All Insects": These claims 

imply a greater range of effectiveness than labeled. If however, these claims axe limited 

to those pests listed on the label, i.e., "Kills many insects as listed below (or as listed on 

the label)", it may be acceptable. 

Claims about the Absence of an Ingredient: Statements or claims that express the 

absence of certain ingredients may be misleading statements prohibited by 

40 CFR 156.10 (a)(5). These claims are examples of a true statement used in such a way 

as to give a false or misleading impression to the purchaser. Even though a claim 

expressing the absence of an ingredient is true, it would generally be considered to be 

misleading because it falsely suggests to the purchaser that the product is less risky, 

better, or more desirable than a product containing the ingredient in question. Further, a 

product must not claim that it does not contain an ingredient if it never contained or was 

not likely to contain in the first place. 

"Child Resistant Package" or Other CRP Related Claims: If a pesticide product requires 

child-resistant packaging (CRP), and has complied with the CRP regulations in 

40 CFR 157 then the claim to that effect on the label is acceptable. Whether CRP is 

mandatory or voluntary the label may indicate the use of CRP and the proper use 

instructions for the CRP. However, in no circumstances may any safety claims beyond 

the statement "in Child Resistant Packaging" be made due to the use of CRP. 

"Organic", "For Organic Lawns", "Organic Disease Control", "An Organic Alternative to 

", and "Your Organic Solution" axe all exaxnples of misleading label 

claims as to sa£ety. Under the National Organic Prograxn (NOP), the phrase, "Por 

Organic Production", and "For Organic Gardening" located on the front panel of the 

label in close proximity to the product naxne are exaxnples of acceptable labeling 

statements relating to the term "organic". The phrase should not appear above the product 

naxne (in the location normally reserved for a Restricted Use Statement). See the next 

section for more information on organic claims. 

Biodegradable: The term "biodegradable" is generally unacceptable for any pesticide 

product. Except the term may be used only in reference to the package or packaging and 

then only if the registrant certifies that the package breaks down and they provide 

information to support it. Otherwise "biodegradable" may not be used on a pesticide 

label in any context. 

Claims Such as "Prevents Infection", "Controls Infection", or "Prevents Cross 

Infection" or that the product will control or mitigate any disease, infection or 

pathological conditions constitute public health claims and axe not acceptable. 
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The term "steri-" implies sterilant activity and is not acceptable as a product name or on 

a product label unless it is a sterilant. 

Statements that imply indefinite or all encompassing protection against bacteria, fungi 

or algae such as "germ-free", or "algae-free" are not acceptable. 

IV. Pesticides Eligible for USDA’s National 
Organic Program 
Certain information on the pesticide label assists organic growers in knowing which products 

meet the requirements of the National Organic Prograxn (NOP) Rule. If the criteria described in 

Pesticide Registration (PR) Notice 2003-1, and the clarification attached to it, 

http://www.epa.gov/PR Notices/pr2003-1-clarification.html are met, a pesticide product may 

bear the following phrases 

"For Organic Production ", 

"For Organic Gardening", 

"For Organic Lawn Care ", and 

"For Use in Organic Production" 

Label language and/or logos from other groups that review materials proposed for organic 

agriculture may also be considered (E.g. OMRI). The reviewer needs to determine if this 

information is false or misleading. Label reviewers should consult with the National Organic 

Program Liaison in the Biopesticides and Pollution Prevention Division for an evaluation of the 

product’s proposed labeling before approving any organic claims, regardless of whether BPPD is 

the registering division. 

Claims made about the active ingredient 
A product label may include the statement "contains [naxne of active ingredient], the active 

ingredient used in [Brand Naxne (T~I or ®)]", if the following criteria are met: 

Ao Placement 

The claim may be placed anywhere on the label, however the preferred location is in close 

proximity to the Ingredient Statement. 

Bo Presentation 

The claim should not be presented in an overly large font, such that the claim is set in a font 

type no larger than that of the Signal Word on the label. Furthermore, the claim should not 

be presented with heavily bolded or highlighted type or use coloring to cause the claim to 
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excessively stand out over the rest of the labeling text. The format of the claim should not be 

in such a way that is causes greater attention than other required precautionaxy labeling on 

the label. 

Co Appropriate Comparison 

If the subject product is a single active ingredient product, the claim should only refer to 

another similar single ingredient product. If the subject product is a multiple active 

ingredient product, the claim should only refer to another similar multi-ingredient product 

with the same active ingredients. Appropriate disclaimers stating that the generic product is 

not manufactured or distributed by the maker or marketer of the brand-name product as well 

as the trademark of the brand may be cross-referenced by use of a footnote. 

The name, brand, or trademark under which the pesticide product is sold shall appear on the 

front panel of the label. See 40 CFR 156.10(b). No name, brand, or trademark may appear on the 

label which is false or misleading, or has not been approved by the Administrator through 

registration, or that the Agency has been notified of a name via supplemental registration, as an 

additional naxne pursuant to 40 CFR 152.132, or by notification as allowed by PR Notice 98-10. 

Product names cannot constitute false and misleading claims. Although a company has the 

discretion to name its product, the company is still governed by the false and misleading 

standard. An example of a misleading product name is, "Fresh Squeezed DisinfectanP. The 

phrase "Fresh Squeezed" in the name is misleading because it could convey that the product is 

meant to be consumed. Following is the Agency’s current guidance on false or misleading 

product names: 

1. Product names, claims or statements that express or imply a higher-level of efficacy than 

demonstrated by testing are not acceptable. 

General superlative terms such as "super", "superior", and "ultra" no longer need to be 

qualified by the term "brand" in a product name. However, this determination still does not 

allow terms or claims like those which clearly imply heightened efficacy (e.g., "hospital 

strength", "professional strength", etc.) (see PR Notice 93-6). 

The Office of Pesticide Programs is under no obligation to ensure registrants use the correct 

trademark ~v~ or ® and copyright © symbols on labels. Registrants are encouraged to use the 

correct symbols. 

If a product falls within the scope of the Worker Protection Standard and contains an 

organophosphate (i.e., an N-organophosphorus ester that inhibits cholinesterase) or an 

N-methyl carbamate (i.e., an N-methyl carbamic acid ester that inhibits cholinesterase), the 
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label shall indicate the term directly under the Product Name or in the first aid statement. 

40 CFR 156.206(c)(1). 

The exact saxrle naxrle cannot be used for different products registered by any registrant. 

40 CFR 156. lO(b)(2)(iO. The product name must be sufficiently different to clearly distinguish 

one product from another. However, a supplemental distributor may use the same product name 

as the parent product. See 40 CFR 152.132(d). 

Even though registrants/applicants must conduct efficacy studies, the Agency only routinely 

requires the submission of these studies for certain types of products. Nevertheless, each 

registrant must ensure through testing that his product is efficacious when used in accordance 

with label directions and commonly accepted pest control practices. The Agency reserves the 

right to require, on a case-by-case basis, submission of efficacy data for any pesticide product 

registered or proposed for registration. EPA routinely reviews efficacy data (also referred to as 

product performance data) when a pesticide product bears a claim to control pest organisms that 

pose a threat to human health. Such pests include, but axe not limited to, (a) microorganisms 

which axe infectious to man in any area of the inanimate environment, (b) vertebrates (e.g., 

rodents, birds, bats, dogs, and skunks) that may directly or indirectly transmit diseases to or 

injure humans, and (c) insects that carry human diseases (e.g., mosquitoes, ticks, etc.). 40 CFR 

158. 400. EPA also requires submission of efficacy data to support claims for the control of 

termites. On a case-by-case basis, the Agency may require substantiation of an efficacy 

claim.The following points should be kept in mind when reviewing labels bearing public health 

efficacy claims: 

The terms "microbiocide", "microbicide", and "microbiostat" generally axe not acceptable 

on a public health product. If used on a non-public-health product, the claim must be 

qualified to indicate that the product does not provide public health protection. 

The term "biocide" generally is unacceptable on a public health product because it implies 

that the product can kill all living organisms. It may be used on a non-public-health product 

provided it is qualified by directions for use or other statements that make clear the types of 

organisms to be controlled. 

True, non-misleading claims regarding the effectiveness of a product against target pests, 

e.g., "kills roaches", "controls target pests", and "kills pests on contact" are acceptable. 

However, such claims may not be exaggerated or used in a way that would make them 

misleading. EPA may require additional efficacy data to substantiate claims that go beyond 

mere control of claimed pests. PR Notice 93-6. 
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Terms which describe a specific level of efficacy and which axe standard EPA-accepted 

claims such as "bacteriostatic", "sanitizer", "disinfectant" and "sterilant" are acceptable 

when data supports their use. PR Notice 93-6. 

Implied claims (e.g., any statement, design, graphic representation or brand naxne) of 

heightened efficacy of a pesticide product by itself or as compared with another product or 

device axe false and misleading. Examples of such claims include, but axe not limited to: 

"professional strength", "extermination strength," "hospital strength", "industrial strength", 

"institutional strength", "super strength", "ultra strength", "maximum strength", "maximum 

efficacy", "extra strength", "double-strength", "triple-strength", "hospital grade", "high 

potency", and "high-powered" PR Notice 93-6. 

Terms which function only to define a use site and which axe not themselves claims of 

heightened efficacy, provided that such terms are not used in a manner that is misleading, 

are acceptable. For example, "hospital use" may be acceptable as long as it doesn’t imply 

"hospital strength", is not used in the product name and is not highlighted on the label to the 

exclusion of other acceptable use sites. PR Notice 93-6. 

Words or phrases that imply a product possesses unique characteristics because of its 

composition axe not acceptable. See 40 CFR 156. lO(a)(5)(i). Exaxnples of such terminology 

are, "unique formula", or "strongest on the market". Other statements not supported by 

efficacy data that has been reviewed and accepted by the Agency are not allowed. 

Claims that are inconsistent with efficacy established by testing axe unacceptable. For 

exaxnple, a claim of 30-second efficacy is not acceptable if testing and/or use directions 

require two-minute contact time for efficacy. 

Claims of efficacy based on an unsubstantiated, or improbable site/pest relationship axe 

unacceptable. For example, a claim for control of Legionnaire’s disease in cooling tower 

water is unacceptable. 

Check with the efficacy reviewers if the label makes unusual claims, deviates from a standard 

use pattern, or if the formulation changes. For example, formulation changes in an a_ntimicrobial 

product can alter the efficacy of the product. Also, alternate formulations axe not acceptable for 

rodenticides. Request a formal efficacy review for all claims that differ significantly from 

existing claims. 
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As mentioned earlier, do not allow any claim that would render the product misbranded under 

FIFRA or false and misleading under 40 CFR part 156. lO(a)(5). 

Most, if not all, pesticide labels contain some type of warranty disclaimer language. It is 

important, as always, that the Agency be consistent in reviewing such language when it is first 

submitted or subsequently axnended. Warranty and Disclaimer statements containing language 

intended to limit liability of the registrant or act as disclaimers or waxranties for the product are 

generally covered by state law or may fall under the jurisdiction of the Federal Trade 

Commission. The Agency will evaluate these statements to assess the extent to which the 

statements impact FIFRA label standards or the Agency’s implementing regulations. An EPA 

guidance document on waxranty statements was developed in 2006 and the exaxnples it offers 

may be consulted at this site: http://www.epa.gov/pesticides/regulating/labels/pdf/warranty.pdf. 

Also see Chapter 3, Section IV. C. (page 8) for information on what is allowable for waxranty 

statements on distributor product labels. 

There are four types of label language associated with disclaimers, warranties and limitations of 

liability that the Agency has found to be unacceptable under statutory and regulatory standards. 

It is important to recognize that these statements must be assessed on a case-by-case basis. They 

are as follows: 

Overly broad statements negating or detracting from the Directions for Use or other label 

language (including precautionary statements and directions for use). For instance, a 

warranty statement that the product may not work would undermine Directions for Use that 

explain how the product is to be used. 

Label language asserting that the buyer has accepted the manufacturer’s statement of his/her 

respective rights. (e.g., manufacturer states buyer’s rights are extremely limited; "all of these 

conditions are beyond the control of registrant X"). Because these statements are almost 

always incomplete (in terms of fully explaining a buyer’s rights in the jurisdiction (state) of 

purchaser and because they can mislead buyers into thinking that they have no legal remedy, 

they may constitute "misbranding" under FIFRA. 

Overly broad language implying buyer has no legal right to recover damages from 

manufacturer (e.g., "all such risks shall be assumed by the buyer"). 

Because EUP labels must be used in strict accordance with the EUP program, the warranty 

on EUP labels may not disclaim control over use. As with No. 2 above, these statements can 

be considered to be misleading. 
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The reviewer should check the proposed label for warranty/disclaimer/liability language 

statements (like those above) that appear to negate or detract from Directions for Use or other 

language. The label reviewer should make sure that the disclaimer statement makes it clear that 

it is the registrant’s or manufacturer’s warranty disclaimer, by using such statements like "To 

the fullest extent permitted by law, the manufacturer shall not be liable..." or "It is the 

manufacturer’s intention that...". This way it is clear that the language is coming from the 

registrant (and not EPA). 

The following are examples of problematic warraJaty statements. The problematic portions of the 

label statements are stricken, and necessary language is added in red. 

EXAMPLE 1 

IMPORTANT: READ BEFORE USE 

Read the entire Directions for Use, Conditions of Warranties and Limitations of Liability 

before using this product. If terms are not acceptable, return the unopened product 

container at once. 

By using this product, user or buyer accepts the following Conditions, Disclaimer of 

Warranties and Limitations of Liability. 

CONDITIONS: The directions for use of this product are believed to be adequate and 

should must be followed carefully. However, it is impossible to eliminate all risks 

associated with the use of this product. Crop injury, ineffectiveness or other 

unintended consequences may result because of such factors as weather conditions, 

presence of other materials, or the manner of use or application, all of which are 

beyond the control of XXXX. All such risks shall be assumed by the user or buyer. 

DISCLAIMER OF WARRANTIES: To the extent consistent with applicable law, XXX 

makes no other warranties, express or implied, of merchantability or of fitness for a 

particular purpose or otherwise, that extend beyond the statements made on this 

label. No agent of XXX is authorized to make any warranties beyond those contained 

herein or to modify the warranties contained herein. To the extent consistent with 

applicable law, XXX disclaims any liability whatsoever for special, incidental or 

consequential damages resulting from the use or handling of this product. 

LIMITATIONS OF LIABILITY: To the extent consistent with applicable law, the 

exclusive remedy of the user or buyer for any and all losses, injuries or damages 

resulting from the use or handling of this product, whether in contract, warranty, tort, 

negligence, strict liability or otherwise, shall not exceed the purchase price paid or at 

XXX’s election, the replacement of product. 
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Reasons for Corrections 
The phrase "should follow directions" could mislead users to believe that the directions for use 

are only suggestions and not enforceable restrictions on how the product may be used; therefore, 

all statements relating to using the product in accordance with its labeling will be required to be 

mandatory (i.e., "must"). 

The phrase, "to the extent consistent with applicable law" has been added to the disclaimers of 

liability and d~xnages to avoid the statements being false or misleading. Some states or localities 

may not allow certain disclaimers of liability or damages; therefore, the user/buyer may have a 

remedy under other law governing warranties. 

EXAMPLE 2 

Warranty 

Warranty and Disclaimer Notice 

The directions for use of this product are believed to be adequate and ~hculd must be 

followed carefully, it is impossible to eliminate all risks inherently associated with the 

use of this product. Crop injury, ineffectiveness, or other unintended consequences 

may result due to such factors as weather conditions, presence or absence of other 

materials, or the manner of use or application, all of which are beyond the control of 

XXX, the manufacturer, or the seller. 

To the extent consistent with applicable law, the products sold to you are furnished "as 

is" by XXX. The manufacturer and the seller are subject only to the manufacturer’s 

warranties, if any, which appear on the label of the product sold to you. Except as 

warranted by this label~^~.~.~’ ....... ~.v,.~;~^~ ..~.~...,~^-^;~ XXX, the manufacturer, or the seller 

makes no warranties, guarantees, or representations of any kind to the buyer or the 

user, either express or implied, or by usage of trade, statutory or otherwise, with 

regard to the product sold or use of the product, including, but not limited to, 

merchantability, fitness for a particular purpose or use, or eligibility of the product for 

any particular trade usage. = ..... ~ a~ ........ ,.o~^~ ~^~^~ vvv ~ ...... ~ ..... 

~. ~-I~ o~ll .... I ............. ~-,, ~� ..... I~-o ~^ ~^ ^~;~^~ ~ ...... of ~ .... ~’’~ TO the 

extent consistent with applicable law, Buyer’s or user’s exclusive remedy, and XXX, 

the manufacturer’s or the seller’s total liability shall be limited to damages not 

exceeding the cost of the product. No agent or employee of XXX, or the seller is 

authorized to amend the terms of this warranty disclaimer or the product’s label or to 

make a presentation or recommendation different from or inconsistent with the label 

of this product. 

To the extent consistent with applicable law, XXX, the manufacturer, or the seller shall 

not be liable for consequential, special, or indirect damages resulting from the use, 
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handling, application, storage, or disposal of this product or for damages in the nature 

of penalties, and the buyer and the user waive any right that they may have to such 

damages. 

Reasons for Corrections 
Prior to legal use of a pesticide product it must be registered under the Federal Insecticide, 

Fungicide and Rodenticide Act, as axnended (FIFRA). Registration of a pesticide requires, in 

part, that the product be effective in controlling the pest(s) for which it is registered. In 

registering the product under FIFRA, the product must perform as purported when used in 

accordance with its labeling. The phrase, "Except as expressly stated herein, XXX., the 

manufacturer, or the seller makes no warranty of results to be obtained by use of the product", is 

overly broad and could be misleading to the consumer. Overly broad statements, which negate or 

detract from the Directions for Use, must be qualified by a phrase such as "Except as warranted 

in this label". Statements such as those used in the exaxnple above ("Except as expressly provided 

herein" and "Except as expressly stated herein") are not adequate qualifiers because they are 

misleading in that they do not clearly incorporate the warranty offered through the act of 

registration. 

State and local laws may not allow the manufacturer to limit its liability by offering its product 

"as is". In addition, the saxne laws may not allow certain limitations of liability or remedy. 

Therefore "to the extent consistent with applicable law" has been added in appropriate places. 

More exaxnples of Warranty and Disclaimer Statements can be found on EPA~s Labeling 

Committee Projects Web site. If, after reviewing the examples, a label reviewer is still in doubt 

as to the acceptability of any warranty or disclaimer statement, the statement should be referred 

to the Office of General Counsel. 
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Claims rn de in advertising 
Advertising and collateral literature or verbal claims for the product must not substantially differ 

from any claims made on the label or labeling. See FIFRA 9" 12(a)(1)(B). In other words, if a 

claim is not on the label or substantially differs from what appears on the label (or any part of its 

distribution or sale which for example appears on a brochure), it cannot be made in advertising. 

Although OPP does not routinely review advertising in connection with the registration, the 

Agency may require advertising used in the marketing of the product to be submitted upon 

request and be reviewed to see that it is in compliance with FIFRA section 12 (a) (1) (B). If 

reviewers come across any advertising inconsistencies, refer them to the following address for 

further investigation: 

Branch Chief 

Agriculture Branch 

Agriculture Division 

Office of Compliance (2225A) 
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This chapter discusses the storage and disposal instructions for pesticides and pesticide containers. Label reviewers 

should use this chapter as well as information presented in PR Notices 83-3, 84-1, 84-5, 94-2, 2007-1, and 2007-4; in 

the regulations at 40 CFR 9"156. l O(i)(2)(ix) and ~’156.14~156.15 9; and in Reregistration Eligibility Decision (RED) 

documents or Registration Review Decisions for active ingredients. In addition, chemical-specific storage and disposal 

statements have been provided by the Agency for certain pesticides, as stated in PR Notice 84-1 (and an errata sheet 

dated April 12, 1984), and in l?R Notice 84-5. These chemical-specific statements are described in detail in this chapter. 

According to 40 CFR ~156. lO(i)(2)(ix), pesticide products must have label instructions for the storage, residue removal 

and disposal of pesticides and pesticide containers. For many years, the content of these Storage and Disposal 

instructions has been established in l?R Notices. The labels of pesticide products "released for shipment’’1 after August 

16, 2011 must bear Storage and Disposal instructions that also conform with the requirements in Subpaxt H - Container 

Labeling, 40 CFR ~’156.140 156.159. However, registrants may submit to the appropriate EPA l?roduct Manager 

team a request for a waiver or modification (with a justification) from El?A for any of the requirements in Subpart H. 

[If EPA requires a different statement or approves a modification or waiver, label changes would be made by 

amendment. Registrants can use notification if the exact wording is used from the regulations in 40 CFR ~156.140 

156.156 or if otherwise allowed by EPA. (See PR Notice 2007-4) 

This chapter is orgax|ized so that general information is provided in section II followed by instructions for a general 

storage and disposal state in section Ill; pesticide storage in section IV; pesticide disposal in section V; and container 

handling (i.e., container cleaning instructions, reuse limitations, and container recycling or disposal) in section VI. 

Next, section VII describes how to present information on one label for multiple uses, container types and/or sizes. 

Attachments follow with information on (A) pesticide storage statements for products with certain active ingredients; 

(B) storage statements suggested by El?A; (C) container handling instructions by container type; and (D) sample 

storage and disposal statements for amimicrobial pesticides. 

A. Determining Storage and Disposal Labeling 

The Storage and Disposal section of the label must have instructions on how to: 

¯ Store a product 
¯ Dispose of leftover pesticides 
¯ Clean an empty container (for certain types of pesticides and containers) 
¯ Dispose of an empty container if recycling or reconditioning is not an option. 

In addition, the Storage and Disposal section of a label may have instructions on how to: 
¯ Dispose of pesticide rinsate 
¯ Return the container for refilling (for sale or distribution), if it can be reused. 

1 The definition of"released for shipment" in 40 CFR § 152.3 is: "... A product becomes released for shipment when tae producer has 

packaged and labeled it in the manner in which it will be distributed or sold, or has stored it in an area where finished products are ordinarily 
held for shipment. Products stored in an area where products are ordinarily held for shipment, but which are not intended to be released for 
shipment must be physically separated and marked as not yet released for shipment. Once a product becomes released for shipment, the 

product remains in the condition of being released for shipment until subsequent activities, such as relabeling or repackaging, constitute 
production." 
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B. Statement Location 

Storage and Disposal instructions (except for batch codes) must be grouped together under the heading "Storage 

and Disposal" and should be within the "Directions for Use" section at the end, while cleaxly set apart (as 

blocked or in a box) from the rest of the "Directions for Use". (See 9"156. lO(i)(2)(ix) andPR Notice 83-3) 

EXCEPTION: 

Co 

All but one of the container statements required by 40 CFR 156.140 156.159 can be placed on the actual 

container (not on the closure) itself. Specifically, the container type, container reuse and container recycling or 

reconditioning statements can be on the container, but not the cleaning instructions. Cleaning instructions must 

always be on the label itself. When statements are on a container the label must have an appropriate statement 

under "Storage and Disposal" that directs the user where to find the information. Examples are: "See container 

for recycling [or other descriptive word] information" or "Refilling limitations are on the container." 

Any container statement required by 40 CFR 156¯ 140 156¯ 159 and put directly on the actual container itself 

must be durably maxked such as by (but not limited to) etching, embossing, ink jetting, stamping, heat staxrlping, 

mechanically attaching a plate, molding, or marking with durable ink. (See 9"156.140) 

Format 

If it is a nonrefillable container and the container handling statements axe placed on the label (or labeling), 

registrants must use an appropriate subheading under the heading "Storage aaad Disposal"¯ (See ~156.140(a)) 

Alternatively, for refillable containers the Agency suggests (does not require) a subheading Subheadings 

commonly used axe "Container Handling"or "Container Disposal"¯ However, when making label revisions EPA 

recommends that registrants transition to using "Container Handling". 

The exaxrlple below shows the order and subheadings of a typical storage and disposal section of a label for a 
¯ ¯ 2 non-residential use product¯ 

DIRECTIONS FOR USE 

Storage and Disposal 
Do not contaminate water, food, or feed by storage or disposal. 

Storage3: 
[Where and how to store the product.] 

Pesticide Disposal4: 
[What to do with product that is left over and not going to be used.] 

Container HandlingS: 
[Whether the container is nonrefillable or refillable; if it can be reused, recycled or reconditioned; 
how to dispose of it if recycling or reconditioning is not an option; and how to clean it if cleaning 
is required.] 

In this version of Chapter 13, EPA has simplified the phrase "residential/household use" tkom PR Notice 2007-1 tbr clarity, particulaxly when 
describing the opposite set ofproducts. The phrase"non-residential use"is more cleaxthma"non-residential/household use" ornon- 
residential/non-household use". See footnote 10 for more details. 

Registxants may use alternative subheadings such as "Pesticide Storage" or "Product Storage", with the approval of the EPA reviewer mad/or EPA 
Product Mmaager. 

Registxants may use alternative subheadings such as "Product Disposal" or "Disposal" with the approval of tk~e EPA reviewer and/or EPA Product 
Mmaager. 

Registxant may use alternative subheadings such as "Container Disposal" with the approval of tk~e EPA Reviewer mad/or EPA Product Mmaager. 
When making label revisions, I£PA reconmlends that registxmats trmasition to "Container Hmldling." 
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D. Type Size Requirements 

The heading "Storage and Disposal" must be in type of the same minimum sizes as required for the child hazard 

waxning by 40 CFR 156.60(b). (See ~156. lO(i)(2)(ix)) 

III. General storage and disposal statements 
The Agency historically has required all productsexcept for residential~ use products to bear the following statement 

for risk ma_nagement purposes: 

"Do not contaxninate water, food, or feed by storage or msposm . 

Preferably, registrants should place this statement immediately under the heading "Storage and DisposaF’ since it 

concerns both storage and disposal. However, it may be placed elsewhere within the Storage and Disposal section. 

(See PR Notice 83-3) 

IV. Pesticide storage statements 
Pesticide storage instructions are required by ~156. lO(i)(2)(ix). Safe storage is essential to protect against accidental 

exposure to children, bystanders and workers, environmental contaxnination due to leaks and spills, and intentional 

exposure due to vandalism or terrorism. EPA has preferred storage instructions for certain active ingredients (section 

A); suggested statements for other products (section B); ax|d guidelines for registrants developing their own storage 

instructions (section C). Registrants and EPA reviewers may use their discretion when choosing storage statements for 

any given product, unless certain instructions are specified in a PR Notice, RED, or a Registration Review Decision. 

A. Preferred Storage Statements (for products with certain active ingredients) 

As mentioned above, the Agency has preferred storage statements for products with the following active 
ingredients: 

¯ Calcium hypochlorite - liquid and solid 
¯ Chloropicrin 
¯ Ethylene oxide 
¯ Etridiazole 
¯ Sodium hypochlorite - liquid 
¯ Sulfuryl fluoride 
¯ Methyl bromide and methyl bromide plus 2% or less chloropicrin 
¯ Phosphide - aluminum and magnesium 
¯ Sodium cyanide 

For products with one of these active ingredients, see Attachment A for the appropriate storage statement(s). ~ote 
that a complete set of sample storage and disposal statements Jbr liquid sodium and calcium hypochlorites as well 

as solid calcium hypochlorite can be found in Attachment D.) 

"Residential" was previously referred to as "residential/household" in PR Notice 2001-6. 

I£PA revised this statement to end "... by storage OR disposal" to correct an error in the 2008 version of Chapter 13 so it is consistent with PR 
Notice 83-3. When making label revisions, P;PA reconmlends that registxmats transition to the version ofdae statement that ends "...by store or 
disposal." 
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B. Suggested Storage Statements (for products with active ingredients not included in the list above) 

A list of EPA-suggested storage statements for all other products (not listed above in A) is provided in Attachment 

B. 

C. Developing Other Storage Statements 

For products that do not have active ingredients listed above in section A, PR Notices 84-1 or 84-5, or that do not 

have storage statements provided by an Agency decision document (e.g., a RED), label reviewers and registrams 

may use the suggested storage statements in Attachment B, or develop storage instructions for each product based 

on the following considerations: 

1. Whether the composition or usefulness of the pesticide could be altered by: temperature extremes, excessive 
moisture or humidity, heat, sunlight, friction, contaaninating substax|ces or media that may affect the product. 

2. Physical requirements of storage that could affect the container and its ability to function properly: container 
type, positioning of the container in storage, storage temperature, crushing or damage by stacking, 
penetration of moisture, and ability to withstand shock or friction. 

3. Handling the container: movement within storage area, proper opening and closing procedures (paxticulaxly 
if the container has been opened), and how to minimize exposure while opening or closing the container. 

4. Instructions on what to do if the container is damaged in any way, or if the pesticide is leaking or has been 
spilled, and precautions to minimize exposure if damage occurs. 

5. General precautions, such as: 
¯ Lock the storage area, store product in the original container only, or separate products during storage to 

prevent cross-contamination with other pesticides, fertilizer, food and feed. 

¯ If it is a residential use product, emphasize keeping the pesticide in the original container and in a locked 
storage area, and not using ax| empty container for other uses or substances. (See PR Notice 83-3) 

D. Additional Guidance on Storage Statements 

Websites of state extension services, state and federal agencies and industry associations may offer guidance that is 

useful for developing storage instructions. Common features include the need for: 

¯ Security - locks, restricted access, frequent inspections for tampering, signage in appropriate languages; 

¯ Recordkeeping - inventory, deliveries, employee licenses, contact and emergency numbers posted; 

¯ Spill prevention and cleanup - emergency response plan, cleanup and first aid supplies; and 

¯ Site integrity - ventilation, lighting, pallets and protection from weather and run on, secondary 
containment, etc. 

Registrants must provide appropriate instructions on how to dispose of leftover or unused pesticides (40 CFR 

156. lO(i)(2)(ix) and 40 CFR part 156, Subpart H). Pesticide disposal statements axe specific to the uses of the product 

(e.g., residential or non-residential use) and whether it is a hazardous waste when discarded or "highly toxic". 

Listed below axe pesticide disposal statements for: 
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A. Residential use only products (including non-antimicrobial residential use) that axe not hazardous waste or highly 

toxic; 

B. Non-residential use products that ar~e hazardous waste or ar~e highly toxic; and 

C. Non-residential use products that axe not hazardous waste and axe not highly toxic. 

In sections A, B and C below, language in quotation marks may generally be used verbatim by registrants making label 

changes by notification. 

While Unit V focuses on pesticide disposal statements, some container handling statements axe included here for 

clarity. First, section A shows the pesticide disposal and container handling instructions that are combined for 

residential use products. These combined pesticide disposal and container handling instructions should appear under 

the subheading "Pesticide Disposal and Container Handling." 

For non-antimicrobial residential use products, these combined statements were originally provided by PR 

Notice 2001-6 (superseded by PR Notice 2007-1) and have been updated to reflect the container-containment 

regulations and PR Notice 2007-4. 

For a_ntimicrobial residential use products, the pesticide disposal and container handling instructions that were 

provided in PR Notices 83-3 and 84-1 are still valid and have been updated to reflect the container- 

containment regulations. In addition, antimicrobial residential use products can voluntarily use the pesticide 

disposal and container handling instructions for non-antimicrobial residential use products. 

Second, section B includes some adjustments to the container handling instructions that may be appropriate for 

pesticides that axe acute hazardous wastes when discarded. 

For non-antimicrobial residential use products, pesticide disposal and container handling instructions are combined and 

should appear under the subheading "Pesticide Disposal and Container Handling." These statements were originally 

provided by PR Notice 2001-6 (superseded by PR Notice 2007-1), have been updated to reflect the container- 

containment regulations and PR Notice 2007-4, and are presented in section A below. 

For antimicrobial products that are residential use, the pesticide disposal and container handling instructions which 

were provided in PR Notices 83-3 and 84-1 are still valid, have been updated to reflect the container-containment 

regulations, and axe also presented in section A below. In addition, a_ntimicrobial products that axe for residential uses 

can voluntarily use the pesticide disposal and container handling instructions for non-antimicrobial residential use 

products. 
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A. Pesticide disposal and container handling instructions for residential use only products 

(including non-antimicrobial residential use) that are not hazardous waste or highly toxic 

Description of 

Containers and 
Products 

Pressurized container 
for any residential use 
product 
(PR Notices 94-2, 2007-1 
& 2007-4; 
40CFR 156.140(a)) 

Note: Because we 
assume that pressurized 
containers are aerosol 
cans, the "Nonrefillable 
container" and "Do not 
reuse or refill this 
container. " statements 
are not required for 
these containers. 
(40 CFR 155.140(a)(5)(i)) 

Non-pressurized 
container for any 
residential use product 
PP. Notices 2007-1 & 2007-4; 

40 CFR 156.140(a)) 

Pesticide Disposal and Container Handling 
Statements 

"Do Not Puncture or Incinerate! If empty: Place in 
trash or offer for recycling, if available. If partly 
filled: Call your local solid waste agency for 
disposal instructions." 

Or 

"Do Not Puncture or Incinerate! If empty: This 
container may be recycled in aerosol recycling centers. 
At present, there are only a few such centers in the 
country. Before offering for recycling, empty the can 
by using the product according to label (DO NOT 
PUNCTURE!). If recycling option is not available, wrap 
the container and discard in trash. If partly filled: 
Call your local solid waste agency for disposal 
instructions.’s 

"Nonrefillable container. Do not reuse or refill this 
container.1° If empty: Place in trash or offer for 
recycling, if available. If partly filled: Call your 
local solid waste agency for disposal instructions. 
Never place unused product down any indoor or 
outdoor drain." 

Description of 

Residential Use 
Product 

A pesticide product 
is considered to be 
a residential use 
product if it meets 
one or both of the 
followinclg: 

The intended 
end use of the 
product is in or 
around a residence 
or household by a 

resident; 
and/or 

The product is 
regularly available 
to household 
consumers for 
purchase, and of a 
size and type 
practicable for 

household use, 
regardless of 

8 Although the sentence "At present, there a~e only a t~w such centers in ~he country." is consistent with PR Notice 94-2, ~he Agency recognizes this 

may no longer be the case. Therefore, it is acceptable for registrants to omit ~his sentence. 
9 . 

Prewously, ~is referred to "a non-antimicrobial pesticide product". However, PRN 8d-1 which has not been superseded for antimicrobial 
products (section IIB clarification of PRN 83-3 pesticide storage and disposal instructions) says "EPA intended to include under the household 
use section of the PR Notice, those products which have ~domestic uses,’ as defined in 40 CFR 162.3 (m)(1-4) and products whose use 
patterns and container sizes are similar to those defined as ~domestic use’. Thus, for the purposes of this PRN, ~e definition for 
household use patterns includes products which are marketed in container sizes similar to products intended for household use and are used in 
public areas such as office buildings, retails stores, hotels and schools, and hospital patient care areas, as well as products intended for use in 
home gardens and lawns." In this case, the definition for "household use patterns" could include antimicrobial use pesticides. Therefore, EPA 
has deleted "a non-antimicrobial pesticide product" so ~at the definition of residential use applies to antimicrobial and non- antimicrobial 
products. Also, in this version of Chapter 13, EPA has simplified the phrase "residential/household use" from PR Notice 2007- 
1 for clarity, particularly when describing the opposite set of products. The phrase "non-residential use" is clearer than "non- 
residential/household use" or non-residential/non-household use". (See footnote 22 for an explanation of why residue removal instructions 

are still required for most non-residential use products.) 
10 The statements "Nonrefillable container. Do not reuse or refill this container." are not required for certain container types (See section IV C 

below). Also, there are other options for the statement "Do not reuse or refill this container." that can be found in 156.1dO(a)(2). Those 
options are: 1) "Do not reuse this container to hold materials other than pesticides or dilute pesticides (rinsate). After emptying and cleaning, 
it may be allowable to temporarily hold rinsate or other pesticide-related materials in the container. Contact your state regulatory agency to 
determine allowable practices in your state." and 2) if the product is ready-to-use and the directions for use allow a different (similar but 
concentrated) product to be poured into the container and diluted by the end user: "Do not reuse or refill this container unless the directions 
for use allow a different (concentrated) product to be diluted in the container." 
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Description of 
Containers and 
Products 

Pressurized or non- 
pressurized container 
for antimicrobial 
residential/household 
use products 
(PR Notices 83-3, 84-1 & 
2007-4; 40 CFR 
156.140(a)) 

Pesticide Disposal and Container Handling 
Statements 

"Nonrefillable container. Do not reuse or refill this 
container.3 Securely wrap original container in 
several layers of newspaper and discard in trash or 
offer for recycling if available." 
Or 
"Nonrefillable container. Do not reuse or refill this 
container.3 Wrap [container] and put in trash or 
offer for recycling if available." 

Description of 

Residential Use 
Product 

whether it is also 
marketed for 
agricultural use. 

(PR Notice 2007-1) 

Alternative statement for the "If partly filled:" instructions found in section A above 

Registrants who voluntarily use a toll-free number or website should: 

(1) Put "Call your local solid waste agency or" in front of the toll free number or website address and "for 
disposal instructions" after, so the statement is "Call your local solid waste agency or (insert toll free 
number or web site) for disposal instructions."; [Note: some toll free numbers and websites, such as 1- 
800-CLEANUP and www.earth911.org, may require a licensing agreement. For more information, 
registrants should contact the organization supporting the toll free number.] 

(2) Use a service that is available between 18 - 24 hours per day, free to users, available nationally, gives 
advice agreeable to the local solid waste authority for the location of the user, and/or provides a direct 
phone number for the appropriate local or state authority; 
and 

(3) Reasonably assure that the service will continue to exist at a level that meets user demand. 
(PR Notice 2007-1) 
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B: Pesticide disposal instructions for products not solely for residential use that are 

hazardous waste: or are hiohlv toxic 

Description of pesticide 
products 

For products that are not solely for 
residential use and meet any of the 
criteria in the far right hand 
column. 

For products that are not solely for 
residential use and the active 
ingredient is an acute hazardous 
waste per 40 CFR 261.33(e) 

(PR Notice 83-3) 

See the text box below for alternative 
container handling instructions for 

pesticides that are acute hazardous 

waste when disposed. 

For products that are not solely for 
residential use and if either: (1) the 
active ingredient is a toxic 
hazardous waste per 40 CFR 
261.33(0; or (2) the product meets 
any of the criteria in 40 CFR Part 
261 Subpart C for a characteristic 
hazardous waste 

(PR Notice 83-3) 

Pesticide disposal statements 

"Pesticide wastes may be hazardous. 
Improper disposal of excess pesticide, 
spray mixture or rinsate is a violation of 
Federal Law. If these wastes cannot be 
disposed of by use according to label 
instructions, contact your State Pesticide 
or Environmental Control Agency, or the 
Hazardous Waste Representative at the 
nearest EPA Regional Office for guidance." 

"Pesticide wastes are acutely 
hazardous. Improper disposal of excess 
pesticide, spray mixture or rinsate is a 
violation of Federal Law. If these 
wastes cannot be disposed of by use 
according to label instructions, contact 
your State Pesticide or Environmental 
Control Agency, or the Hazardous 
Waste Representative at the nearest 
EPA Regional Office for guidance."11 

"Pesticide wastes are toxic. Improper 
disposal of excess pesticide, spray 
mixture or rinsate is a violation of 
Federal Law. If these wastes cannot be 
disposed of by use according to label 
instructions, contact your State 
Pesticide or Environmental Control 
Agency, or the Hazardous Waste 
Representative at the nearest EPA 
Regional Office for guidance." 

When a pesticide 

is a hazardous waste 
or highly toxic 

A pesticide product should 
bear one of the pesticide 
disposal instructions in this 
section if the product: 

1) Contains active 
ingredients that, when 
discarded, are hazardous 
waste under the Resource 
Conservation and Recovery 
Act (RCRA), 40 CFR 
261.33(e) and (f); 

2) When discarded, meets 
the criteria in 40 CFR 261, 
Subpart C for a 
characteristic waste under 
RCRA; 

3) Is in Toxicity Category I 
[DANGER] on the basis of 
oral or dermal toxicity, or 
skin or eye irritation 
potential; 

or 

4) Is in Toxicity Category I 
[DANGER] or II [WARNING] 
on the basis of acute 
inhalation toxicity. 

PR Notice 83-3 offers this statement for products assigned Toxicity Category I (on the basis of oral or dermal toxicity, skin or eye irritation 
potential), or Toxicity Category I or II (on the basis of acute inhalation toxicity). However, this statement is misleading for these products 
since they may not be acute hazardous waste upon disposal. 
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Alternative Container Handling Instructions for Pesticide Products 
that are Acute Hazardous Waste When Discarded 

Pesticide container handling instructions are described in detail in section IV and Attachment C of 
this chapter. The following statements can be used (as described below) on the labels of pesticide 
products that contain active ingredients that, when discarded, are acute hazardous wastes under 
the RCRA, 40 CFR 261.33(e). These statements were originally developed for for certain specific 
products, but are also appropriate for any pesticide products that are acute hazardous wastes when 
discarded. 

For nonrefillable bags of granular or dry formulation: 
Use the appropriate container handling statements as described in Attachment C, Tables C4 (for 
nonrefillable paper & plastic bags) and C8 (for other non-rigid nonrefillable containers), but change 
the how to clean statement (in e) and the recycling statement (in fl) 

from: "...Completely empty bag into application equipment. Offer for recycling if available or..." 
to: "...Completely empty bag into application equipment by shaking and tapping sides and bottom 
to loosen clinging particles. If not emptied in this manner, the bag may be considered an acute 
hazardous waste and must be disposed of in accordance with local, state and federal regulations. 
When completely empty, offer for recycling if available or..." 

For nonrefillable or refillable plastic or metal containers with a dry flowable or liquid 
formulation: 
Use the appropriate container handling statements as described in Attachment C, Tables C1 (for 
nonrefillable metal containers, non-aerosol), C3 (for nonrefillable plastic containers), C7 (for other 
rigid nonrefillable containers), Cll (for refillable metal containers, non-aerosol), C9 (for refillable 
plastic containers), and C13 (for other refillable containers), but add the following language 

"...If rinsate cannot be used, follow pesticide disposal instructions. If not triple rinsed, these 
containers are acute hazardous wastes and must be disposed in accordance with local, state and 
federal regulations. DO NOT cut or weld metal containers."* 

(*The last sentence should be used for metal containers, but not for plastic containers.) 

C. Pesticide disposal instructions for products that are ~for residential use and are n~t 
hazardous waste or hiohlv toxic 

Description of pesticide products 

For products not specifically 

identified in a RED or a PR Notice, 
that are not solely residential use, 

are not hazardous wastes, and 
are not highly toxic (as described 

above in section B) 

Note: The second option may be 
preferred in some states. 

(PR Notice 83-3) 

Pesticide disposal statements 

"Wastes resulting from the use of this product must be 
disposed of on site or at an approved waste disposal facility." 

or 

"To avoid waste, use all material in this container by 
application according to label directions. If wastes cannot be 
avoided, offer remaining product to a waste disposal facility or 
pesticide disposal program (often such programs are run by 
state or local governments or by industry)." 
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A. Subheading 

Labels for products in nonrefillable containers must have the appropriate subheadings under the heading 

"Storage and Disposal" for the statements required by ~156.140(a) regarding (1) "Nonrefillable container."; (2) 

container reuse/refill; and (3) container recycling/reconditioning. If placed on the label of a nonrefillable 

container, these three types of statements must be under an appropriate subheading. EPA recommends that 

registrants use "Container Handling" rather than "Container Disposal" or similar wording, and that they 

trar|sition from using "Container Disposal" to "Container Handling". when making other label revisions, 

Although a subheading is required only for nonrefillable containers and not refillable containers, EPA 

recommends using a similar subheading for the container instructions for refillable containers. (See 

5~’156.140(a)) 

B. Location 

Most container handling instructions are put on the label. However, the container statements required by 

9"156.140 (identifying the container type, reuse/refill limitations, and information on recycle/reconditioning) can 

be on the actual container itself as long as the user knows where to find it. For example, under the heading 

"Storage and Disposal" registrants may put "See container for information on reusing the container~ or another 

appropriate statement. If statements are placed directly on the actual container itself they must be durably 

marked. Durable marking includes, but is not limited to, etching, embossing, ink jetting, stamping, heat 

stamping, a mechanically attached plate, molding, or marking with durable ink. (See ~156.140) Alternatively, 

the residue removal instructions and container disposal instructions must be on the label under the heading 

"Storage and Disposal." (PR Notice 83-3, ~156. lO(i)(2)(ix) and ~156.144) The batch code can be on the label or 

the container. (See ~156.140) 

C. Instructions 

Container hax|dling instructions should be appropriate for the container type. For example, users should not be 

instructed to puncture or incinerate a pressurized container. In sections C1 a through Clf below, language in 

quotation marks may generally be used verbatim by registrants making label changes by notification. 

(Exceptions to this axe explained on a case-by-case basis.) Optional guidance is provided in brackets. (See PR 

Notice 2007-4) 

Is it a "refillable" or "nonrefillable" container? 

The registrant decides based on how the container is intended to be used 

A "refillable container" is one that is intended to A "nonrefillable container" may not be refilled 
be refilled for sale or distribution, for sale or distribution, but in some cases the 

end user can refill it for use only. 

The registrant determines whether a container is "refillable" or "nonrefillable." A refillable container is intended 

to be filled with pesticide more than once for sale or distribution. A "nonrefillable container" is designed and 

constructed for one-time use and is not intended to be filled a~ain with a pesticide for sale or distribution. (See 

9"165.3) 

Products registered solely for residential use are usually sold in nonrefillable containers, although occasionally 

the label instructions allow an end user to refill the container for his/her own use. For example, if a consumer 

buys a spray bottle filled with a ready-to-use product, uses all of the pesticide up, and buys a 1-gallon bottle with 
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product to refill the spray bottle, then the spray bottle is a "nonrefillable container" because it is being filled 

again/or use, not for sale or distribution. For this to be legal, the instructions on the label of the spray bottle 

cannot specifically prevent it, e.g., the label of the spray bottle cannot say "Do not reuse or refill this container." 

and must allow this practice, e.g. "Do not reuse or refill this container except as allowed in the directions for 

use.~ 

The remainder of this section describes the statements that axe required or recommended by EPA regulations or 

policies. Attachment C shows the full set of appropriate container handling instructions for different types of 

containers. 

If it is a nonrefillable container, 
the label must have: 

A subheading such as "Container Handling" 
on the label under the heading "Storage and 
Disposal"; and: 

a. The nonrefillable container statement 
b. Reuse limitations 
c. When to clean (for dilutable pesticides) 
d. How to clean (for dilutable pesticides) 
e. Recycle or recondition (and should also 

have how to dispose) 
f. Batch code 

(See section 1 below) 

If it is a refillable container, the label 
must have: 

a. The refillable container statement 
b. Reuse limitations 
c. Who is responsible for cleaning & when 
d. How to clean 

The label should have container return or 
disposal instructions. 

EPA recommends that these instructions appear 
on the label under a subheading such as 
"Container Handling". 

(See section 2 on Refillable Containers) 

1. NONREFILLABLE CONTAINERS 

If the pesticide is distributed or sold in a nonrefillable container, the label must have the statements 

described below unless otherwise exempted, modified or waived with EPA approval. If EPA requires a 

different statement or approves a modification or waiver, label changes would be made by amendment. 

Registrants can use notification if the exact wording is used from the regulations in 40 CFR § § 156.140 - 

156.156 or if otherwise allowed by EPA. 

la. Nonrefillable container and lb. Reuse limitations 

The phrase "Nonrefillable container." and one of the reuse limitations are required on the label except if: 

¯ The product is a plant-incorporated protecta_nt, pesticidal article not already exempted under ~152.25(a) 
or distributed only in a transport vehicle (See 9"156.140, a~ad 9"156.140(d)&(e)). 

¯ EPA requires a different statement or approves a modification or waiver requested by the registrant. 

¯ The product and/or container type is listed in Table 1 (See ~156.140(a)(5)). 
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Table 1. Exemptions to the Requirement for"Nonrefillable container" Statement and Reuse 
Limitations on the Label 

Exemption (§156.140(a)) 

(i) Aerosol can 

(ii) Device as defined in §152.500 

(iii) One-time use caulking tube or other 
one-time use squeezable tube container for 
paste, gel or other similar substance 

(iv) Foil packet for water soluble packaging, 
repellent wipes, or other one-time use 
products 

(v) One-time use portion control packet, 
such as a polyethylene sleeve package or 
rodenticide place pack 

(vi) One-time use bait station 

(vii) One-time use cage 
for repellent or trapping strip 

(viii) Pet collar or animal ear tag, 
such as for cattle 

(ix) One-time use semiochemical 
dispersion device 

(x) Any container that is destroyed by the 
use of the product contained 

(xi) Any container that would be destroyed 
if reuse of the container were attempted 

Example 

Bug spray (insecticide) in aerosol can 

Mouse trap 

Crack & crevice treatment gel in syringe 
applicator; Pet product gel in squeezable tube 

Foil or plastic pouches around water-soluble film 
holding a dose of pesticide; Foil packet with gel 
strip for wood treatment; Pouch around mosquito 
repellent coils 

Portion pack with sanitizer; Plastic pouch for 
swimming pool tablet; Plastic pouch for 
disinfecting wipes (and refill pack for user); Plastic 
pouch for toilet bowl cleaner tablet 

Bait station for rodenticide product 

Cage containing sticky strip with insecticide 

Flea collar for pets 

A polymeric dispenser (2 tubes fused together) 
that can be hung from a tree branch and contains 
a pheremone 

Shrink wrap on block of cattle feed 

Roll-on fly repellent; Cassette containing sterilant 
for hospital equipment; Closed, sonic-sealed 
dispensing systems used in industrial and 
institutional settings 

Registrants should consult with the EPA Product Manager if they are uncertain whether a product fits into one 

of the categories in Table 1 above. 

la. The phrase "Nonrefillable container." and lb. Reuse limitations on nonrefillable containers (See ~156.140(a)(1)&(2)) 

When the "Nonrefillable container." phrase and a reuse limitation statement are both required for a 

pesticide in a nonrefillable container, registrants must use one of the following options: 

i. "Nonrefillable container. Do not reuse or refill this container:~ 

ii. "Nonrefillable container. Do not reuse this container to hold materials other than pesticides or dilute 

pesticides (rinsate). After emptying and cleaning, it may be allowable to temporarily hold rinsate or 

other pesticide-related materials in the container. Contact your state regulatory agency to determine 

allowable practices in your state.~ 

iii. For a ready-to-use product that has directions for use that allow a different product (that is a similar, 

but concentrated formulation) to be poured into the container and diluted by the end user: "Nonrefillable 
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container. Do not reuse or refill this container unless the directions for use allow a different 

(concentrated) product to be diluted in the container." (Note: In some situations, EPA has waived the 

requirement to include the phrase "Nonrefillable container. " if this set of reuse limitations is used.) 

iv. An acceptable variation of 1.b.iii. is: [Nonrefillable container. Do not reuse or refill this container 

except as allowed in the directions for use.] In this case, the directions for use must describe how to 

refill the container and with what product(s). ~ote: This set of instructions is not in quotation marks 

because it is not verbatim from the regulations. It is up to the EPA reviewer and/or PM whether it can 

be accepted via notification or amendment. Also, in some situations EPA has waived the requirement to 

use the phrase "Nonrefillable container. "when this set of reuse limitations is used.) 

1 c. and 1 d. Cleaning in structionsCleaning instructions axe required on the label if the nonrefillable container 

is rigid and the product is dilutable EXCEPT 

if the product is a: 

¯ Residential12 use only; 

¯ Gas at atmospheric conditions; 

¯ Pesticidal article that is not already exempted by ~152.25(a); and 

¯ Pesticide distributed only in transport vehicles. 

(Exempt by regulation. See 40 CFR 156.144) 

In addition, EPA may require a different statement or approve a modification or waiver 

requested by the registram. Note: If a nonrefillable container is not rigid or the product is not dilutable, or 

both, cleaning instructions (both when and how) are not required. Preferred cleaning instructions for non- 

rigid container types such as bags can be found in PR Notice 83-3 (e.g., "Completely empty bag into 

application equipment.") and in the appropriate tables in Attachment C. 

More information on residue removal requirements for non-residential matimicrobial products can be found in footnote 22. 
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What is a "dilutable" pesticide? 

For the purposes of the container-containment regulation, a dilutable pesticide is one for which 
"...the pesticide product’s labeling allows or requires the pesticide product to be mixed with a 
liquid diluent prior to application or use." (§156.3) 

A pesticide applied directly to swimming pool water is not a dilutable pesticide because it is not 
mixed with a diluent before it is added to pool water. 

Similarly, many manufacturing use products are not dilutable because they are not mixed with a 
diluent before they are used to formulate a product, although it depends on the specific 
directions for use on the label. 

lc. When to clean rigid, nonrefillable containers of dilutable pesticides 
The options are: 

i. "Clean container promptly after emptying." 

ii. "Triple rinse or pressure rinse container (or equivalent) promptly after emptying." 

iii. "Triple rinse container (or equivalent) promptly after emptying." 

(See ~156.146(a)) 

Registrants using option 1.c.ii (above) must give triple rinse instructions, 
immediately followed by pressure rinse instructions. 

ld. How to clean rigid, nonrefillable containers of dilutable pesticides 

For dilutable pesticides in rigid nonrefillable containers, the label must include triple rinse instructions 

unless EPA waives the requirement. The options for triple rinse instructions for rigid, nonrefillable 

containers with dilutable pesticides are: 

For liquid dilutable pesticides in rigid, nonrefillable containers small enough to shake (i.e., with 

capacities equal to or less than 5 gallons), ’q~riple Rinse as follows: Empty the remaining contents into 

application equipment or a mix tank and drain for 10 seconds after the flow begins to drip. Fill the 

container ¼ full with water and recap. ShaJ~e for 10 seconds. Pour rinsate into application equipment or 

a mix tank or store rinsate for later use or disposal. Drain for 10 seconds after the flow begins to drip. 

Repeat this procedure two more times." 

ii. For solid dilutable pesticides in rigid, nonrefillable containers small enough to shaJ~e (i.e., with capacities 

equal to or less than 5 gallons or 50 pounds), ’q~riple Rinse as follows: Empty the remaining contents 

into application equipment or a mix tank. Fill the container ¼ full with water and recap. Shake for 10 

seconds. Pour rinsate into application equipment or a mix tank or store rinsate for later use or disposal. 

Drain for 10 seconds after the flow begins to drip. Repeat this procedure two more times." 

111. For any dilutable pesticides in rigid, nonrefillable containers too large to shake (i.e., with capacities 

more than 5 gallons or 50 pounds), "Triple Rinse as follows: Empty the remaining contents into 

application equipment or a mix tank. Fill the container ¼ full with water. Replace axed tighten closures. 

Tip container on its side and roll it back and forth, ensuring at least one complete revolution, for 30 
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seconds. Stand the container on its end and tip it back and forth several times. Turn the container over 

onto its other end and tip it back and forth several times. Empty the rinsate into application equipment 

or a mix tank or store rinsate for later use or disposal. Repeat this procedure two more times." 

(See ~156.146(b)) 

iv. For a_ntimicrobial products with public health claims that axe dilutable pesticides in rigid, nonrefillable 

containers EPA has approved the following alternative rinsing instructions that are generally added by 

amendment, not notification: 

In containers small enough to shake (i.e., with capacities equal to or less than 5 gallons or 50 pounds), 

"Triple rinse as follows: Fill container 1/4 full with water and recap. Shake for 10 seconds. Drain for 

10 seconds after the flow begins to drip. Follow Pesticide Disposal instructions for rinsate disposal. 

Repeat procedure two more times." 

In containers too large to shaJ~e (i.e. with capacities more than 5 gallons or 50 pounds),"Triple Rinse as 

follows: Fill the container ¼ full with water. Replace and tighten closures. Tip container on its side and 

roll it back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the container on 

its end and tip it back and forth several times. Turn the container over onto its other end and tip it back 

and forth several times. Follow Pesticide Disposal instructions for rinsate disposal. Repeat this 

procedure two more times." 

v. For seed treatment products in rigid, nonrefillable containers, EPA has approved the following 

alternative rinsing instructions that axe generally added by amendment, not notification: 

Triple rinse as follows: For containers with capacity equal to or less than 5 gallons: Empty the 
remaining contents into application equipment or a mix tank and drain for 10 seconds after the flow 
begins to drip. Add water- at least 2% of the container volume, and up to 1/3 of the volume of water 
needed to make the proper slurry composition with a maximum of ¼ of the container volume, and recap. 
Shake for 30 seconds. Pour rinsate into application equipment or a mix tank or store rinsate for later use 
or disposal. Drain for 10 seconds after the flow begins to drip. Repeat this procedure two more times. 
If used in application equipment, adjust the slurry volume application rate to account for any added 
rinsate water. 

For containers with capacities greater than 5 gallons: Empty the remaining contents into application 

equipment or a mix tank. Add water - at least 2% of the container volume, and up to 1/3 of the volume 

of water needed to make the proper slurry composition with a maximum of ¼ of the container volume. 

Replace and tighten closures. Tip container on its side and roll it back and forth, ensuring at least one 

complete revolution, for 60 seconds. Stand the container on its end and tip it back and forth several 

times. Turn the container over onto its other end and tip it back and forth several times. Empty the 

rinsate into application equipment or a mix tank or store rinsate for later use or disposal. Repeat this 

procedure two more times. If used in application equipment, adjust the slurry volume application rate to 

account for any added rinsate water. 

The options for pressure rinse instructions for rigid, nonrefillable containers of dilutable pesticides are: 

vi. For liquid dilutable pesticides in rigid, nonrefillable containers, "Pressure rinse as follows: Empty the 

remaining contents into application equipment or a mix tank and continue to drain for 10 seconds after 

the flow begins to drip. Hold container upside down over application equipment or a mix tank or 

collect rinsate for later use or disposal. Insert pressure rinsing nozzle in the side of the container, and 

rinse at about 40 PSI for at least 30 seconds. Drain for 10 seconds after the flow begins to drip." 
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vii. For solid dilutable pesticides in rigid, nonrefillable containers, "Pressure rinse as follows: Empty the 
remaining contents into application equipment or a mix tank. Hold container upside down over 
application equipment or a mix tank or collect rinsate for later use or disposal. Insert pressure rinsing 

nozzle in the side of the container, and rinse at about 40 PSI for at least 30 seconds. Drain for 10 
seconds after the flow begins to drip." 

(See ~156.146(c)) 

Registrants who want to use a non-water diluent must submit a request to EPA explaining 

why a diluent other than water is necessary, what the diluent is, and the instructions that 

would be used for cleaning the container and disposing of the rinsate. 

Registrants may 
not distribute 
or sell the 
pesticide with 
modified 
residue 
removal 
instructions 
(using a non- 
water diluent) 
until EPA 
approves the 
request in 
writing. 

(See 
§156.146(d)) 

le. Recycle, recondition, or dispose 

The label of a pesticide product in a nonrefillable container must have instructions on whether to recycle 

or recondition nonrefillable containers exceptJbr plant-incorporated protecta_nts, pesticidal articles not 

already exempted under 5}’152.25(a), and pesticides distributed only in transport vehicles, or if EPA 

requires a different statement or approves a modification or waiver requested by the registrant. In 

addition, the label should include instructions for disposing of the container if recycling or reconditioning 

is not an option. (See 5}’156.140(a)(3) and PR Notice 83-3) 

The options for container recycling/reconditioning (5}’156.146(a)(3)) are: 

i. "Offer for recycling if available or [disposal statement]." 

ii. "Offer for reconditioning if appropriate or [disposal statement]." 

iii. If it is an agricultural product: "Once cleaned, some agricultural plastic pesticide containers can be 
taken to a container collection site or picked up for recycling. To find the nearest site, contact your 
chemical dealer or manufacturer or contact [a pesticide container recycling organization] at [phone 
number] or [web site] or [disposal statement]." [An example of apesticide container recycling 
organization, phone number or web site is: Ag Container Recycling Council at 1-877-952-2272 or 
www.acrecycle.org] 

iv. A recycling statement published in an EPA document, such as a PR Notice. 

v. A recycling statement reviewed and approved by EPA. 
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The options for disposing of the container are: [to follow one of the statements from i. through v 

above] 

...place [or put] in trash or in a saJaitary landfill. 

... dispose of in trash or in a sanitaxy laJadfill or by incineration. 

... dispose of in trash or in a sanitaxy laJadfill or by incineration or, if allowed by state aJad local authorities, 

by burning. If burned, stay out of smoke. 

... dispose of in trash or in a sanitaxy laJadfill or by incineration. Do not burn, unless allowed by state and 

local ordinances. 

... dispose of in trash or in a sanitaxy laJadfill or by incineration. In most states, burning is not allowed. 

lf. Batch code 

The batch code is required on all nonrefillable containers except[or plant-incorporated protectants, 

pesticidal articles not already exempted under §152.25(a) and pesticides distributed solely in 

transport vehicles. It may be a lot number, or other code used by the registrant or producer to 

identify the batch of the product distributed or sold. (See §156.140(a)(4)) In a situation where 

multiple containers are sold in one box, each container must have a batch code unless EPA approves 

a request (with a justification) to modify or waive the requirement. 

2. REFILLABLE CONTAINERS 

If the pesticide is distributed in a refillable container, 
the label, 

MUST HAVE: 2a. The refillable container statement 
2b. Reuse limitations 
2c. Who is responsible for cleaning and when 
2d. How to clean 

AND SHOULD HAVE: 2e. Return and/or disposal instructions 

If the pesticide is distributed or sold in a refillable container, the label must have the statements described 

below unless otherwise exempted, modified or waived with EPA approval. If EPA requires a different 

statement or approves a modification or waiver, label chaJages would be made by amendment. Registrants 

can use notification if the exact wording is used from the regulations in 40 CFR §§156.140 - 156.156 or if 

otherwise allowed by EPA. 

2a. Refillable container and 2b. Reuse limitations 

2a. The statement "Refillable container" and 2b. Reuse limitations axe required on the label of all refillable 

containers except for plant-incorporated protectaJats, pesticidal articles not already exempted under 5}’152.25(a), 

and pesticides distributed only in transport vehicles. Also, EPA may require a different statement or approve a 

modification or waiver requested by the registrant. 

The options are: 
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i. "Refillable container. Refill this container with pesticide only. Do not reuse this container for any 
other purpose.’~ 

ii. "Refillable container. Refill this container with [common chemical name] only. Do not reuse this 
container for any other purpose." 

Unlike nonrefillable containers, the labels of refillable containers must have cleaning 

instructions whether or not the container is rigid and/or the product is dilutable. 

2c and 2d Cleaning instructions 

2c. Statements about who is responsible for cleaning a refillable container & when are required on the 

label of all refillable except for pesticidal articles not already exempted under ~’152.25(a), pesticides that 

are gases under atmospheric conditions, residential/household use products and pesticides distributed only 

in transport vehicles. Also, EPA may require a different statement or approve a modification or waiver 

requested by the registrox|t. (See ~156.144(c) through (g)) 

The options are: 

i. "Cleaning the container before final disposal is the responsibility of the person disposing of the 
container. Cleaning before refilling is the responsibility of the refiller." (Triple rinsing orpressure 
rinsing instructions follow.); or 

ii. "Pressure rinsing the container before final disposal is the responsibility of the person disposing of the 
container. Cleaning before refilling is the responsibility of the refiller." (Pressure rinsing instructions 

fol[ow.) 
(see  :56. 

2d. Instructions on how to clean a refillable container are required except for products that are pesticidal 

articles not already exempted under ~’152.25(a), gases under atmospheric conditions, residential!household 

use or pesticides distributed only in transport vehicles. Also, EPA may require a different statement or 

approve a modification or waiver requested by the registrant. (9"156.144(c) through (g)) 

Instructions for removing residue from refillable containers prior to disposal must be appropriate for the 

characteristics and formulation of the pesticide product oa~d must be adequate to protect human health and 

the environment. (See ~156.156(b)) 

The options axe: 

For pesticides that require dilution prior to application, the following statement can be used: "To 
cleon the container before final disposal, empty the remaining contents from this container into 
application equipment or a mix tank. Fill the container about 10 percent full with water. Agitate 
vigorously or recirculate water with the pump for 2 minutes. Pour or pump rinsate into application 
equipment or rinsate collection system. Repeat this rinsing procedure two more times." 

ii. A procedure developed by the registrant for that product; 

iii. Standard industry practices for refillable containers; or 

iv. Any other statement the registrant considers appropriate and EPA accepts. 
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For seed treatment products in rigid, nonrefillable containers, EPA has approved the following 

alternative rinsing instructions that are generally added by amendment, not notification: 

To clean the container before final disposal, empty the remaining contents into application equipment 
or mix tank. Add water - at least 2% of the container volume, and up to 1/3 of the volume of water 
needed to make the proper slurry composition with a maximum of ¼ of the container volume. 
Replace and tighten closure. Agitate vigorously or recirculate the rinsate with a pump for at least 2 
minutes, ensuring that the rinsate rinses the walls of the container. Empty the rinsate into application 
equipment or rinsate collection system, for later use or disposal. Repeat this procedure two more 
times. If used in application equipment, adjust the slurry volume application rate to account for any 
added rinsate water. 

2e. Instructions on how to return or recycle/dispose of refillable containers should be on refillable 

containers. 

The options for the return of refillable containers are: 

i. When empty, return to point of sale. 

ii. Call 1-800-XXX-XXXX for instructions on returning the empty container. 

iii. Any other statement reviewed and approved by EPA. 

The options for disposal of refillable containers depends on the product and type of container. 

One example is: 

... or puncture or dispose of in a sanitary landfill, or by other procedures approved by state and local 

authorities. 

See Tables C1 through C15 below for appropriate disposal instructions. 

Each pesticide product must bear storage and disposal statements appropriate for its container. The 

registrant may submit separate labels for each container type and/or size, or may submit a single label with 

alternative storage and disposal statements. A label submitted for EPA review that bears multiple 

statements must indicate the circumstances in which each statement would appear on a final container 

label. For exaxnple, a label may indicate in italics and/or brackets that one section of the container hax|dling 

and disposal instructions are for plastic containers with a capacity of 5 gallons or less while another 

section is for plastic containers greater than 5 gallons. The proposed labels will be reviewed by the 

appropriate EPA Product Manager or the Notification Teaxn and approved if acceptable. 
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Example of Container Handling Enstructions for 
Hultiple Container Types, Sizes and Uses* 

Container Handling 
(For Residential uses) 
Nonrefillable container. Do not reuse or refill this container. If empty: Offer for recycling if 
available or discard in a sanitary landfill. If partly filled: Call your local solid waste agency 
for disposal instructions. Never place unused product down any indoor or outdoor drain. 

(For Commercial Uses) 
For plastic containers less than or equal to 5 gallons: Nonrefillable container. Do not reuse 
or refill this container. Triple rinse container (or equivalent) promptly after emptying. Triple 
Rinse as follows: Empty the remaining contents into application equipment or a mix tank 
and drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water 
and recap. Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or 
store rinsate for later use or disposal. Drain for 10 seconds after the flow begins to drip. 
Repeat this procedure two more times. Then offer for recycling if available or puncture and 
dispose of in a sanitary landfill, or by incineration. 

For plastic containers greater than 5 gallons: Nonrefillable container. Do not reuse or refill 
this container. Triple rinse container (or equivalent) promptly after emptying. Triple Rinse as 
follows: Empty the remaining contents into application equipment or a mix tank. Fill the 
container 1/4 full with water. Recap and tighten closures. Tip container on its side and roll it 
back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the 
container on its end and tip it back and forth several times. Turn the container over onto its 
other end and tip it back and forth several times. Empty the rinsate into application 
equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two 
more times. Then offer for recycling if available or puncture and dispose of in a sanitary 
landfill, or by incineration. 

*This example is for a dilutable product, distributed or sold in a rigid, nonrefillable 
container. 

Preferably, a label that appears on or is securely attached to the immediate container will have instructions 

only for that container. However, it may be acceptable for a pesticide product label to have container 

handling/container disposal instructions for multiple container types in which that product can be sold, 

provided that the presentation of the instructions is sufficiently clear to the end user. The end user must 

be able to read, understand, and identify which instructions to use under customary conditions of purchase 

and use, and not detract from other label provisions. If an end user cannot tell which set of container 

handling/container disposal instructions to follow, the pesticide would be misbranded. 

Some labels have alternative handling/disposal statements that were approved under the assumption that 

end users knew that 1- and 2.5-gallon containers are not ordinarily intended to be refillable. Thus, those 

labels did not specifically identify the containers as non-refillable and did not specifically exclude 1- and 

2.5-gallon containers from the refillable container instructions. However, in order to facilitate the use of 

1- and 2.5-gallon refillable containers in the future, EPA intends to ask registrants to revise these labels to 

identify whether containers axe refillable or non-refillable when other label changes are proposed. During 

the review of future label amendments, EPA will also look for situations and ask for clarification where 

multiple handling/disposal instructions might be confusing and appear to apply to only one container type 

and/or size. 
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ATTACHMENT A 

Pesticide Storage Statements for Products with Certain Active Ingredients 

Historically, EPA has developed specific storage instructions for certain active ingredients. Table 2 below shows some 

examples. However, these may not be the complete storage instructions. Registrmats should check with EPA Product Mmaagers 

oxid follow the guidance provided in this chapter for the complete the storage instructions. Exmnples of requirements that may 

not be provided in Table 2 for all active ingredients include, but are not limited to: 

¯ All instructions must appear under the heading "STORAGE AND DISPOSAL". 

¯ Products sold for non-residential use must have the statement: "Do not contaminate water, food, or feed by storage or 
disposal.~ 

¯ Products distributed or sold in nonrefillable containers must have, oxid refillable containers are suggested to have, a 
subheading under the heading "STORAGE AND DISPOSAL". EPA recommends that when too_king label revisions 
registraxit transition to using "Container Hoxidling" 

Although Table 2 contains mostly storage instructions, product disposal and container hoxidling instructions may also be 

provided for some active ingredients. Registroxits should check the information provided in this chapter for the most recent oxid 

complete storage axid disposal instructions. Statements in bold indicate loxiguage added to comply with the regulations at 40 

CFR ~156.140. 

Table 2. Preferred Active-Ingredient Specific Pesticide Storage Statements 

Active Ingredient 

Liquid calcium 
hypochlorite 

and 

Liquid sodium 
hypochlorite 

Pesticide Storage Statements13 

Do not contaminate food or feed by storage, disposal, or 
cleaning of equipment. Store this product in a cool dry 
area, away from direct sunlight and heat to avoid 
deterioration. In case of spill, flood areas with large 
quantities of water. Product or rinsates that cannot be 
used must be diluted with water before disposal in a 
sanitary sewer."14 

Source of 
Statement 

PR Notice 84-1 & 

errata sheet, 
40 CFR 156.140, 
and 
PR Notice 2007-4 

13 Not all instructions provided in this table are the complete storage mad disposal instxuctions required for the active ingredient shown. 

14 See Attachment D for a sample of complete container hmadling instxuctions tbr calcium hypochlorite (solid mad liquid) and liquid sodium 

hypochlorite. Also, the last sentence was revised from "should be diluted" to "must be diluted". The Agency recommends making this chmage 
during label amendments or other actions submitted after Chapter 13 is posted on the web site. 
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Active Ingredient 

Solid calcium 
hypochlorite 

Etridiazole 

Methyl bromide 

and 

Methyl bromide plus 
2% or less 
chloropicrin 

Pesticide Storage Statements13 

"Keep this product dry in a tightly closed container when 
not in use. Store in a cool, dry, well ventilated area 
away from heat or open flame. In case of decomposition, 
isolate container (if possible) and flood area with large 
amounts of water to dissolve all materials before 
discarding this container. 15 

Manufacturing use products must contain the statement 
"This product is corrosive to steel and many other metals. 
Do not transport or store in unlined metal containers." 

(Note: these statements take precedence over the storage 
guidelines in the PR Notice for manufacturing use products only.) 

"Store in dry, cool, well-ventilated area under lock and key. 
Post as a pesticide storage area. Do not contaminate water, 
food, or feed by storage. 

Store cylinders upright, secured to a rack or wall to prevent 
tipping. Cylinders should not be subjected to rough handling 
or mechanical shock such as dropping, bumping, dragging, 
or sliding. Do not use rope slings, hooks, tongs or similar 
devices to unload cylinders. Transport cylinders using hand 
truck, fork truck or other device to which the cylinder can be 
firmly secured. 

Do not remove valve protection bonnet and safety cap until 
immediately before use. Replace safety cap and valve 
protection bonnet when cylinder is not in use. 

When cylinder is empty, close valve, screw safety cap onto 
valve outlet, and replace protection bonnet before returning 
to shipper. Only the registrant is authorized to refill cylinders. 
Do not use cylinders for any other purpose. Follow 
registrant’s instructions for return of empty or partially empty 
cylinders." 

Source of 
Statement 

PR Notice 84-1 & 

errata sheet, 
40 CFR 156.140, 

and 
PR Notice 2007-4 

PR Notice 84-1 

PR Notice 84-5 

See Attachment D for a sample of complete Storage and Disposal instructions for calcium hypochlorite (solid and liquid) and liquid sodium 
hypochlorite. 
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Active Ingredient 

Aluminum phosphide 

and 

Magnesium 
phosphide 

Chloropicrin 

Sodium cyanide 

Ethylene oxide 

Pesticide Storage Statements13 

"Not for use or storage in or around inhabited areas. Protect 
from moisture, open flames, and heat. Store in a dry, cool, 
well-ventilated area under lock and key. Post as a pesticide 
storage area. Store container away from all liquids. Store so 
as to minimize hazards of tipping, spilling or accidental 
puncturing of the container. Keep container tightly closed 
when not in use. Do not contaminate water, food, or feed by 
storage or disposal." 

"Store in dry, cool, well-ventilated area under lock and key. 
Post as a pesticide storage area. Do not contaminate water, 
food, or feed by storage or disposal. Persons moving or 
handling containers should wear protective clothing. Open 
container only in a well-ventilated area wearing protective 
clothing, and respiratory protection if necessary." 

"Store in dry, cool, well-ventilated area under lock and key. 
Post as a pesticide storage area. Store container away from 
all liquids. Store so as to minimize hazards of tipping, spilling 
or accidental puncturing of the container. Keep container 
tightly closed when not in use. Do not contaminate water, 
food, or feed by storage or disposal." 

"Do not contaminate water, food, or feed by storage. Store in 
dry, cool, well-ventilated area under lock and key. Post as a 
pesticide storage area. 

Store cylinders upright, secured to a rack or wall to prevent 
tipping. Cylinders should not be subjected to rough handling 
or mechanical shock such as dropping, bumping, dragging, 
or sliding. Do not use rope slings, hooks, tongs or similar 
devices to unload cylinders. Transport cylinders using hand 
truck, fork truck or other device to which the cylinder can be 
firmly secured. 

Do not remove valve protection bonnet and safety cap until 
immediately before use. Replace safety cap and valve 
protection bonnet when cylinder is not in use. 

When cylinder is empty, close valve, screw safety cap onto 
valve outlet, and replace protection bonnet before returning 
to shipper. Only the registrant is authorized to refill cylinders. 
Do not use cylinders for any other purpose. Follow 
registrant’s instructions for return of empty or partially empty 
cylinders." 

Source of 
Statement 

PR Notices 84-5 
and 
84-1 

PR Notice 84-5 

PR Notice 84-5 

PR Notice 84-5 
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Sulfuryl fluoride1~ " Storage and Disposal 
Do not contaminate water, food, or feed by storage or 
disposal. 

Pesticide Storage Store in dry, cool, well ventilated 
area under lock and key. Post as a pesticide storage 
area. If the storage area is in an occupied building, the 
storage area must have either 1) a forced air ventilation 
system that meets required local ordinances for the 
storage of hazardous materials and operates 
continuously; or 2) be equipped with a permanently 
mounted and properly maintained and functioning 
sulfuryl fluoride monitoring device designed to alert 
occupants of the building if sulfuryl fluoride in the air 
of the storage area is greater than 1 ppm. Store 
cylinders upright, secured to a rack or wall to prevent 
tipping. 
Pesticide Handling: Cylinders must not be subjected to 
rough handling or mechanical shock such as dropping, 
bumping, dragging, or sliding beyond that which would 
normally occur when moving cylinders. Do not transport 
any cylinders in closed vehicles where they occupy the 
same common airspace as personnel. Transport 
securely only in an upright position. 
Do not remove valve protection bonnet and safety cap 
until immediately before use. Replace safety cap 
and valve protection bonnet when cylinder is not in use. 
When cylinder is empty, close valve, screw safety cap 
onto valve outlet, and replace protection bonnet 
before returning to supplier. Only the registrant is 
authorized to refill cylinders. Do not use cylinder for 
any other purpose. Follow registrant’s instructions for 
return of empty or partially empty cylinders. 
leak Procedures: Evacuate immediate area of leak. 
Use a NIOSH or MSHA approved positive 
pressure self-contained breathing apparatus (SCBA, not 
SCUBA) or combination air-supplied/SCBA 
respirator, such as manufactured by Ranger, Survivair, 
Scott, or MSA, for entry into affected areas to 
correct problem. Move leaking or damaged cylinder 
outdoors or to an isolated location, observing strict 
safety precautions. Work upwind if possible. Do not 
permit entry into leakage area by unprotected 
persons until concentration of fumigant in the breathing 
zone (areas within the structure where individuals 
typically stand, sit or lie down) is determined to be 1 part 
per million (ppm) or less, as determined by a 
detection device with sufficient sensitivity such as an 
INTERSCAN, MIRAN [SapphiRe] or Spectros 
ExplorIR gas analyzers. For more detailed information on 
the source and use of air monitoring devices or 
respirators, consult the Vikane Gas Fumigant Structural 
Fumigation Manual. 
Cylinder and Product Disposah Refillable container. 
Refill this container with pesticide only. Do not use this 
container for any other purpose. Promptly return all 
empty cylinders to your distributor of this product. Follow 
proper cylinder handling directions above. Pesticide 
wastes may be hazardous. 
Improper disposal of excess pesticide is a violation of 

PR Notice 84-5 

16 The language tbr sulthryl fluoride is suggested, rather tha~ preferred, by EPA. Storage instructions in PR Notice 84-5 were updated by RD on 

6/5/12 to bring it up to compliance with PR Notice 2007-4. 
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Federal law. If these wastes cannot be disposed of by 
use according to label instructions, consult your State 
Pesticide or Environmental Control Agency, or the 
Hazardous Waste Representative at the nearest EPA 
Regional Office for guidance. 

13-25 

Exhibit 5440 0215 



Label Review Manual 

ATTACHMENT B 

Storage Statements Suggested by EPA 

The following are examples of storage statements that registrants may use for products with active ingredients not 

listed in AttachmentA. EPA provided these suggested statements as a result of a recommendation from the State 

FIFRA Issues Research and Evaluation Group. Some of these may not be appropriate for all pesticide products. 

"Always store pesticides in the original container. If a leaky container must be contained 

within another, mark the outer container to identify the contents. " 

"Storage areas must be locked and secure from vandalism, with precautionary signs posted. " 

"The storage area must be dry, well-lit, and well-ventilated. Keep pesticide storage areas 

clean. Clean up any spills promptly. " 

"Store pesticides away from food, pet food, feed, seed, fertilizers, and veterinary supplies. " 

"Protect pesticide containers from extreme heat and cold. " 

"Store herbicides, insecticides and fungicides in separate areas within the storage unit. " 

"Place liquid formulations on lower shelves and dry formulations above. " 

"Maintaining a spill kit and fire extinguisher on hand and having emergency phone numbers 

posted will allow you to be prepared for emergencies. " 

"If spill cleanup PPE is stored nearby, but outside the pesticide storage area, it will be 

accessible when needed." 
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ATTACHMENT C 

Container Handling Instructions by Container Type 

The following tables show the full set of appropriate container handling instructions by different container 

types. In each table, the first column describes which of the statements, if any, are required and under what 

conditions. The second column describes the general category of the statements, using the categories 

described in Unit IV.C of Chapter 13. The last columns on the right show the specific language to include on 

the pesticide label. Areas shaded in gray indicate that the statement it is not required for that container type. In 

a situation where a specific container type is not listed, see the appendices to PR Notice 2007-4 and/or one of 

the following tables below for guidance: Table A7 (for other rigid nonrefillable containers); Table A8 (for other 

non-rigid nonrefillable containers); or Table B5 (for other refillable containers). 

Table 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C10 

Cll 

C12 

C13 

List of Tables 

Container Tvne 

NONREFILLABLE METAL Containers (non-aerosol) 

NONREFILLABLE AEROSOL CANS 

NONREFILLABLE PLASTIC Containers 

NONREFILLABLE PAPER and PLASTIC BAGS 

NONREFILLABLE FIBER DRUMS with LINERS 

NONREFILLABLE FOIL OUTER POUCHES of 
WATER SOLUBLE PACKETS (WSP) 

OTHER RIGID NONREFILLABLE Containers 

OTHER NON-RIGID NONREFILLABLE Containers 

REFILLABLE METAL Containers (non-aerosol) 

REFILLABLE PLASTIC Containers 

REFILLABLE FIBER DRUMS WITH LINERS 

REFILLABLE COMPRESSED GAS CYLINDERS 

OTHER REFILLABLE CONTAINERS 
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Table C1: Container Handling Statements for NONREFILLABLE METAL Containers (non-aerosol) 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 
pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or 
modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Type of Statement Specific Statements to Include on the Label 

Required 

Required unless 
product and/or 
container type are 
exempt per 

§156.140(a)(5) 
(See unit IV.C.la or 

Table 1 of this chapter) 

Use [b] 
followed by one option 

from cl, c2, c3 or c4 

Required for 
non- 
residential use only if 
product is dilutable 

Use one option from 
dl, d2 or d3, followed 

a. Subheading 

b. Container type 

and 

c. Reuse limitations of 
container 

d. When to clean 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Nonrefillable container. " 

[cl] "Do not reuse or refill this container." 

[c2] "Do not reuse this container to hold materials other than pesticides or dilute pesticides 
(rinsate). After emptying and cleaning, it may be allowable to temporarily hold rinsate or other 
pesticide-related materials in the container. Contact your state regulatory agency to determine 
allowable practices in your state." 

[c3] "Do not reuse or refill this container unless the directions for use allow a different 
(concentrated) product to be diluted in the container." (May use if product is ready-to-use and 
directions for use allow a different product [similar but concentrated] to be poured into container and 
diluted by end user.) 

[c4] "Do not reuse or refill this container unless allowed by the directions for use." (May use if 
product is ready-to-use, directions for use allow it to be refilled with same pesticide, and EPA approves 

use of this language.) 

[dl] "Clean container promptly after emptying." 

[d2] "Triple rinse or pressure rinse container (or equivalent) promptly after emptying." 

(Registrants must give instructions for triple rinsing immediately followed by pressure rinsing 

instructions) 

[d3] "Triple rinse container (or equivalent) promptly after emptying." 
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Table C1: Container Handling Statements for NONREFILLABLE METAL Containers (non-aerosol) 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 
pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or 
modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Type of Statement Specific Statements to Include on the Label 

by one option from 
el, e2, e3 or e4 

A "dilutable" product is 
’mixed with a diluent by 
I the end user before use 
or application 

Registrants who wish tc 

use a diluent other thar~ 
water must contact EP~ 
for appro val 

e. How to clean [eli For liquid dilutables in containers small enouqh to shake (5 gallons or less) 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix tank 
and drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water and 
recap. Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or store 
rinsate for later use or disposal. Drain for 10 seconds after the flow begins to drip. Repeat this 
procedure two more times." 

[e2] For solid dilutables in containers small enouqh to shake (5 gallons or 50 pounds or less) 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix tank. 
Fill the container 1/4 full with water and recap. Shake for 10 seconds. Pour rinsate into 
application equipment or a mix tank or store rinsate for later use or disposal. Drain for 10 
seconds after the flow begins to drip. Repeat this procedure two more times." 

[e3] For any dilutable pesticides in containers too larqe to shake (larger than 5 gallons or 50 
pounds) 

"Triple Rinse as follows: Empty remaining contents into application equipment or a mix tank. Fill 
the container 1/4 full with water. Replace and tighten closures. Tip container on its side and roll it 
back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the container 
on its end and tip it back and forth several times. Turn the container over onto its other end and 
tip it back and forth several times. Empty the rinsate into application equipment or a mix tank or 
store rinsate for later use or disposal. Repeat this procedure two more times." 

[e4] For antimicrobial products with pubfic health claims for dilutable pesticide in rigid, 

nonrefillable containers]: 

"Triple rinse as follows: Fill container 1/4 full with water and recap. Shake for 10 seconds. Drain 
for 10 seconds after the flow begins to drip. Follow Pesticide Disposal instructions for rinsate 
disposal. Repeat procedure two more times." 
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Table C1: Container Handling Statements for NONREFILLABLE METAL Containers (non-aerosol) 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 
pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or 
modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Type of Statement Specific Statements to Include on the Label 

e5 and e6 are 
requiredif d2is 

used above, 
otherwise, it is 
optional to add 
e5 or e6 after el, 
e3 or e4 

Required 

Use one option from 

fl, f2 or f3 

f. Recycle + dispose 

[e51 For liquid dilutable pesticides 

"Pressure rinse as follows: Empty the remaining contents into application equipment or a mix 
tank and continue to drain for 10 seconds after the flow begins to drip. Hold container upside 
down over application equipment or a mix tank or collect rinsate for later use or disposal. Insert 
pressure rinsing nozzle in the side of the container, and rinse at about 40 PSI for at least 30 
seconds. Drain for 10 seconds after the flow begins to drip." 

[e6] For solid dilutable pesticides 

"Pressure rinse as follows: Empty the remaining contents into application equipment or a mix 
tank. Hold container upside down over application equipment or a mix tank or collect rinsate for 
later use or disposal. Insert pressure rinsing nozzle in the side of the container, and rinse at 
about 40 PSI for at least 30 seconds. Drain for 10 seconds after the flow begins to drip." 

[fl] "Then offer for recycling if available or puncture and dispose of in a sanitary landfill, or by 
other procedures approved by state and local authorities." 

[f2] "Then offer for recycling if available or reconditioning if appropriate or puncture and dispose 
of in a sanitary landfill or by other procedures approved by state and local authorities." 

[f3] "Then offer for reconditioning if appropriate or puncture and dispose of in a sanitary landfill 
or by other procedures approved by state and local authorities." 

Required anywhere on g. Batch ~e A lot number, or other code used by the registrant or producer to identify the batch. 
label or on container 

Chapter 13: Storage and Disposal 13-30 

Exhibit 5440 0220 



Table C2: Container Handling Statements for NONREFILLABLE AEROSOL CANS 
Registrants may request a waiver or modification from EPA for any of the requirements. Please note that while these statements are from 
PR notices that address household or residential use products, the Agency is recommending the same statements for all other aerosol 
products. 

Are the Statements 
Required? 

Required 

Exempt per 

§156.140(a)(5) 
(See unit IV.C. la or 
?-able 1 of this chapter) 

Type of 
Statement 

a. Subheading 

~ b. Container 
type 

and 

Specific Statements to Include on the Label 

[a] "Container Handling" [or other appropriate subheading] 

Not required 
because product is 
not dilutable 
(Also not required for 
residential uses or 
products that are 
gases) 

Required 

Use fl or f2 

Required anywhere 
on label or on 
container 

c. Reuse 
limitations of 
container 

d. When to clean 

and 

e. How to clean 

f. Recycle or 
dispose 
and 
pesticide 
disposal 

g. Batch code 

[fl] Do Not Puncture or Incinerate! If empty: Place in trash or offer for recycling, if available. If 
partly filled: Call your local solid waste agency for disposal instructions." 

[f2] "Do Not Puncture or Incinerate! If empty: This container may be recycled in aerosol recycling 
17 centers. At present, there are only a few such centers in the country. Before offering for recycling, 

empty the can by using the product according to the label (DO NOT PUNCTURE!). If recycling option 
is not available, discard in the trash. If partly filled: Call your local solid waste agency for disposal 
instructions." 

A lot number, or other code used by the registrant or producer to identify the batch. 

Although the sentence "At present, there are only a t~w such centers in the countxy." is consistent with PR Notice 94-2, the Agency recognizes this may not longer be the case. Theretbre, 
it is acceptable tbr registxants to omit this sentence. 
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Table C3: Container Handling Statements for NONREFILLABLE PLASTIC Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport 
vehicles and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants 
may request a waiver or modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Type of 
Statement 

Required unless 
product and/or 
container type are 
exempt per 
§156.140(a)(5) 
(See unit IV.C.la or 
Table 1 of this chapter) 

Specific Statements to Include on the Label 

Required a. Subheading    [a] "Container Handling" [or other appropriate subheading] 

b. Container [b] "Nonrefillable container. " 
type 

[cl] "Do not reuse or refill this container." 

Use b followed by 
one option from 

cl, c2, c3 or c4 

Required for 
non-residential 
/household 
use only if the 
product is dilutable 

Use one option from 

dl, d2 or d3 followed 
by one option from 

el, e2, e3 or e4 

c. Reuse 
limitations of 
container 

d. When to clean 

e. How to clean Registrants who want 

[c2] "Do not reuse this container to hold materials other than pesticides or dilute pesticides (rinsate). 
After emptying and cleaning, it may be allowable to temporarily hold rinsate or other pesticide-related 
materials in the container. Contact your state regulatory agency to determine allowable practices in 
your state." 

[c3] "Do not reuse or refill this container unless the directions for use allow a different 
(concentrated) product to be diluted in the container." (May use if product is ready-to-use and 
directions for use allow a different product [similar but concentrated] to be poured into container 
and diluted by end user.) 

[c4] "Do not reuse or refill this container unless allowed by the directions for use." (May use if 

product is ready-to-use, directions for use allow it to be refilled with same pesticide, and EPA 

approves use of this language.) 

[dl] "Clean container promptly after emptying." 

[d2] "Triple rinse or pressure rinse container (or equivalent) promptly after emptying." 
(Registrants must have instructions for triple rinsing immediately followed by pressure rinsing 

instructions.) 

[d3] "Triple rinse container (or equivalent) promptly after emptying. 

[eli For liquid dilutables in containers small enouqh to shake (5 gallons or less) 
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Table C3: Container Handling Statements for NONREFILLABLE PLASTIC Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport 
vehicles and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants 
may request a waiver or modification from EPA for any of the requirements. 

Are the Statements Type of 
Required? Statement 

Specific Statements to Include on the Label 

to use a diluent other 

than water must first 
get EPA approval 

A "dilutable" product is 
mixed with a diluent by 
the end user before 
use or application 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix tank and 
drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water and recap. 
Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or store rinsate for later 
use or disposal. Drain for 10 seconds after the flow begins to drip. Repeat this procedure two more 
ti mes." 

[e2] For solid dilutables in containers small enouqh to shake (5 gallons or 50 pounds or less) 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix 
tank. Fill the container 1/4 full with water and recap. Shake for 10 seconds. Pour rinsate into 
application equipment or a mix tank or store rinsate for later use or disposal. Drain for 10 
seconds after the flow begins to drip. Repeat this procedure two more times." 

[e3] For any dilutable pesticide in containers too larqe to shake (larger than 5 gallons or 50 
pounds) 

"Triple Rinse as follows: Empty remaining contents into application equipment or a mix tank. 
Fill the container 1/4 full with water. Replace and tighten closures. Tip container on its side and 
roll it back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the 
container on its end and tip it back and forth several times. Turn the container over onto its 
other end and tip it back and forth several times. Empty the rinsate into application 
equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two 
more ti mes." 

[e4] For antimicrobial products with public health claims for dilutable pesticide in rigid, 

nonrefillable containers]: 

"Triple rinse as follows: Fill container 1/4 full with water and recap. Shake for 10 seconds. 
Drain for 10 seconds after the flow begins to drip. Follow Pesticide Disposal instructions for 
rinsate disposal. Repeat procedure two more times." 
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Table C3: Container Handling Statements for NONREFILLABLE PLASTIC Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport 
vehicles and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants 
may request a waiver or modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Not required, but if 

dl or d3 is used, 
registrants may add 

e5 or e6 after el, 

e2, e3 or e4 

Required 

Use one option from 
fl, f2, f3 or f4 

Type of 
Statement 

f. Recycle + 
dispose 

Not required, but 
registrants may add fS, 
f6 or f7 after fl, f2, f3 
or f4 

Specific Statements to Include on the Label 

[e5] For liquid dilutable pesticides 

"Pressure rinse as follows: Empty the remaining contents into application equipment or a mix 
tank and continue to drain for 10 seconds after the flow begins to drip. Hold container upside 
down over application equipment or a mix tank or collect rinsate for later use or disposal. 
Insert pressure rinsing nozzle in the side of the container, and rinse at about 40 PSI for at 
least 30 seconds. Drain for 10 seconds after the flow begins to drip." 

[e6] For solid dilutable pesticides 

"Pressure rinse as follows: Empty the remaining contents into application equipment or a mix 
tank. Hold container upside down over application equipment or a mix tank or collect rinsate 
for later use or disposal. Insert pressure rinsing nozzle in the side of the container, and rinse 
at about 40 PSI for at least 30 seconds. Drain for 10 seconds after the flow begins to drip." 

[fl] "Then offer for recycling if available or puncture and dispose of in a sanitary landfill, or by 
incineration." 

[f2] "Then offer for recycling if available or reconditioning if appropriate or puncture and 
dispose of in a sanitary landfill or by incineration." 

[f3] "Once cleaned, some agricultural plastic pesticide containers can be taken to a container 
collection site or picked up for recycling. To find the nearest site, contact your chemical dealer 
or manufacturer, or contact [a pesticide container recycling organization] at [phone number] 
or [website], or puncture and dispose of in a sanitary landfill, or by incineration." 

[f4] "Then offer for reconditioning if appropriate or puncture and dispose of in a sanitary 
landfill or by incineration." 

[f5] ..."or if allowed by state and local authorities, by burning. If burned, stay out of smoke." 

[f6] ..."Do not burn, unless allowed by state and local ordinances." 
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Table C3: Container Handling Statements for NONREFILLABLE PLASTIC Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport 
vehicles and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants 
may request a waiver or modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Type of 
Statement 

Specific Statements to Include on the Label 

Required anywhere on 
label or on container 

g. Batch code 

[f7] ..."In most states, burning is not allowed." 

A lot number, or other code used by the registrant or producer to identify the batch. I 
Table C4: Container Handling Statements for NONREFILLABLE PAPER and PLASTIC BAGS 

Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticidal articles that are not already 
exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or modification from EPA for 
any of the requirements. 

Are the Statements 
Required? 

Required 

Required unless 
product and/or 
container type are 
exempt per 
§156.140(a)(5) 
(See unit IV.C.la or 
Table 1 of this 
chapter) 

Use b followed by 
one option from 
cl or c2 

Type of 
Statement 

a. SubheadMg 

b. Container 
type 

c. Reuse 

limitations 
of con tainer 

Specific Statements to Include on the Label 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Nonrefillable container. " 

[cl] "Do not reuse or refill this container." 

[c2] "Do not reuse or refill this container unless allowed by the directions for use." (May use if 
product is ready-to-use, its directions for use allow it to be refilled with same pesticide, and EPA 
approves use of this language,) 
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Table C4: Container Handling Statements for NONREFILLABLE PAPER and PLASTIC BAGS 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticidal articles that are not already 
exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or modification from EPA for 

an~/of the requirements. 

Are the Statements Type of Specific Statements to Include on the Label 
Required? Statement 

Not required 
because the 
nonrefillable 
container is not rigid 
(Also not required for 
residential uses or 
products that are 
gases) 

for residential use 
(PEN 83-3) 

Use [eli 

Not required, but 
registrants may add 
e2, e3 or e4 after el 

Required anywhere 
on label or on 
container 

d. When to 
clean 

e. How to clean 
and 
Recycle 
+dispose 

f. Batch code 

[eli "Completely empty bag into application equipment, then offer for recycling if available or dispose of 
empty bag in a sanitary landfill or by incineration." 

[e2] ..."or if allowed by state and local authorities, by burning. If burned, stay out of smoke." 

[e3] ..."Do not burn, unless allowed by state and local ordinances." 

[e4] ..."In most states, burning is not allowed." 

A lot number, or other code used by the registrant or producer to identify the batch. 
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Table C5: Container Handling Statements for NONREFILLABLE FIBER DRUMS with LINERS 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticidal articles that are not already 
exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or modification from EPA for 
any of the requirements. 

Type of Specific Statements to Include on the Label 
Statement 

Are the Statements 
Required? 

Required 

Required unless 
product and/or 
container type are 
exempt per 

§156.140(a)(5) 
(See unit IV.C.la or 
Table 1 of this 
chapter) 

Use [b] followed by 
one option from 

cl, c2, c3 or c4 

Not required 
because the 
nonrefillable 
container is not rigid 

Required 
Use [el 

Required 

Use fl followed by f5 

Not required, but 

registrant may add 

f2, f3 or f4 in 
between fl and f5 

a. SubheadMg 

b. Container 
type 

c. Reuse 

limitations 
of con tainer 

d. When to 
clean 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Nonrefillable container. " 

[cl] "Do not reuse or refill this container." 

[c2] "Do not reuse this container to hold materials other than pesticides or dilutable pesticides (rinsate). 
After emptying and cleaning, it may be allowable to temporarily hold rinsate or other pesticide-related 
materials in the container. Contact your state regulatory agency to determine allowable practices in 
your state." 

[c3] "Do not reuse or refill this container unless the directions for use allow a different 
(concentrated) product to be diluted in the container." (May use IJ: product is "ready-to-use"and directions 
J:or use allow a di~erent product [similar but concentrated] to be poured into container and diluted by end user.) 

[c4] "Do not reuse or refill this container unless allowed by the directions for use." 
(May use iJ: product is ready-to-use, directions J:or use allow it to be reJ:illed with same pesticide, and EPA approves use 

this language.) 

e. How to clean 

f. Recycle + 

dispose 

[el "Completely empty liner by shaking and tapping sides and bottom to loosen clinging particles. 
Empty residue into application equipment." 

[fl] "then offer for recycling if available or dispose of in a sanitary landfill or by incineration"... 

[f2] ..."or if allowed by state and local authorities, by burning. If burned, stay out of smoke." 

[f3] ..."Do not burn, unless allowed by state and local ordinances." 

[f4] ..."In most states, burning is not allowed." 
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Required anywhere 
on label or on 
container 

g. Batch code 

[f5] "If drum is contaminated and cannot be reused*, dispose of it in the manner required for its 

liner." (* A registrant may replace this phrase with one indicating whether & how fiber drum may be 

reused.) 

A lot number, or other code used by the registrant or producer to identify the batch. 

Table C6: Container Handling Statements for NONREFILLABLE FOIL OUTER POUCHES 

of WATER SOLUBLE PACKETS (WSP) 

Rec~istrants may request a waiver or modification from EPA for any of the requirements. 

Are the Statements Type of Specific Statements to Include on the Label 
Required? Statement 

I Required a. Subheading [a] "Container Handling" [or other appropriate subheading] 

Exempt per b. Container 

§156.140(a)(5) type 

(See unit IV.C. la or and 
Table 1 of this c. Reuse 
chapter) limitations of 

container 

Not required d. When to 
because the clean 

nonrefillable and 

container is not riqid e. How to clean 

Required f. Reolcle + [f] "Offer foil pouch for recycling if available or dispose of empty pouch in the trash as long as 
Use f dispose WSP is unbroken." 

Required anywhere g. Batch code A lot number, or other code used by the registrant or producer to identify the batch. 
on label or on 
container 
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Table C7 Container Handling Statements for OTHER RIGID NONREFILLABLE Containers 

Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 

pesticidal articles no already exempted by 40 CFR §1S2.2S(a) are exempt from all requirements below. Registrants may request a waiver or 

modification from EPA for any of the requirements. 

Are the Statements 
Required? 

Required 

Required unless the product 
and/or container type are 
exempt per 
§156.140(a)(5) 
(See unit IV.C.la or Table 1 of this 
chapter) 

Use [b] 
followed by 
one option from 
cl, c2, c3 or c4 

Type of 
Statement 

a. Subheading 

[b] "Nonrefillable container." 

[cl] "Do not reuse or refill this container." 

b. Container 
type 

c. Reuse 
limitations of 
container 

Specific Statements to Include on the Label 

[a] "Container Handling" [or other appropriate subheading] 

[c2] "Do not reuse this container to hold materials other than pesticides or dilute pesticides 
(rinsate). After emptying and cleaning, it may be allowable to temporarily hold rinsate or 
other pesticide-related materials in the container. Contact your state regulatory agency to 
determine allowable practices in your state." 

[c3] "Do not reuse or refill this container unless the directions for use allow a different 
(concentrated) product to be diluted in the container."(May use if product is ready-to-use, directions 
for use allow a different product [similar but concentrated] to be poured into container and diluted by end 

user.) 

[c4] "Do not reuse or refill this container unless allowed by the directions for use."(May use if 
the product is ready-to-use, directions for use allow it to be refilled with same pesticide, and EPA 

approves use of this language.) 

Required for uses other than 
residential/house-hold use only 
if the product is dilutable 

Use one option from dl, d2 or 
d3 

d. When to clean [dl] "Clean container promptly after emptying." 

[d2] "Triple rinse or pressure rinse container (or equivalent) promptly after emptying." 
(Registrants must have instructions for triple rinsing immediately followed by pressure rinsing 

instructions.) 

[d3] "Triple rinse container (or equivalent) promptly after emptying." 
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Table C7 Container Handling Statements for OTHER RIGID NONREFILLABLE Containers 

Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 

pesticidal articles no already exempted by 40 CFR §1S2.2S(a) are exempt from all requirements below. Registrants may request a waiver or 

modification from EPA for any of the requirements. 

Are the Statements Type of 
Required? Statement Specific Statements to Include on the Label 

Use one option from 
dl, d2 or d3 followed by one 
option from 
el, e2, e3 or e4 

A "dilutable" product is mixed with 
a diluent by the end user before 
use or application 

e. How to clean [eli For liquid dilutables in containers small enouqh to shake (5 gallons or less) 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix 
tank and drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water 
and recap. Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or 
store rinsate for later use or disposal. Drain for 10 seconds after the flow begins to drip. 
Repeat this procedure two more times." 

Registrants who want to use a 

diluent other than water must first 
get EPA approval 

[e2] For solid dilutables in containers small enouqh to shake (5 gallons or 50 pounds or less) 

"Triple Rinse as follows: Empty the remaining contents into application equipment or a mix 
tank. Fill the container 1/4 full with water and recap. Shake for 10 seconds. Pour rinsate into 
application equipment or a mix tank or store rinsate for later use or disposal. Drain for 10 
seconds after the flow begins to drip. Repeat this procedure two more times." 

[e3] For any dilutable pesticides in containers too larqe to shake (larger than 5 gallons or 50 
pounds) 

"Triple Rinse as follows: Empty remaining contents into application equipment or a mix tank. 
Fill the container 1/4 full with water. Replace and tighten closures. Tip container on its side and 
roll it back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the 
container on its end and tip it back and forth several times. Turn the container over onto its 
other end and tip it back and forth several times. Empty the rinsate into application equipment 
or a mix tank or store rinsate for later use or disposal. Repeat this procedure two more times." 

Chapter 13: Storage and Disposal 13-40 

Exhibit 5440 0230 



Table C7 Container Handling Statements for OTHER RIGID NONREFILLABLE Containers 

Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles and 

pesticidal articles no already exempted by 40 CFR §1S2.2S(a) are exempt from all requirements below. Registrants may request a waiver or 

modification from EPA for any of the requirements. 

Are the Statements Type of 
Required? Statement Specific Statements to Include on the Label 

Ee4] For antimicrobial products with public health claims for dilutable pesticide in rigid, 
nonrefillable containers: 

Not required but if using 

dl or d2, registrants may add 

e5 or e6 after el, e2, e3 or e4 

"Triple rinse as follows: Fill container 1/4 full with water and recap. Shake for 10 seconds. 
Drain for 10 seconds after the flow begins to drip. Follow Pesticide Disposal instructions for 
rinsate disposal. Repeat procedure two more times." 

re5] For liquid dilutable pesticides 

"Pressure rinse as follows: Emptythe remaining contents into application equipment or a mix 
tank and continue to drain for 10seconds after the flow begins to drip. Hold container upside 
down over application equipmenlor a mix tank or collect rinsate for later use or disposal. 
Insert pressure rinsing nozzle in l~e side of the container, and rinse at about 40 PSI for at 
least 30 seconds. Drain for 10 seconds after the flow begins to drip." 

[e6] For solid dilutable pesticides 
"Pressure rinse as follows: Empty the remaining contents into application equipment or a mix 
tank. Hold container upside down over application equipment or a mix tank or collect rinsate 
for later use or disposal. Insert pressure rinsing nozzle in the side of the container, and rinse 
at about 40 PSI for at least 30 seconds. Drain for 10 seconds after the flow begins to drip." 

Required f. Recycle, 
recondition or 

Use one option from fl, f2 or f3 dispose 

Required anywhere on label or 
on container g. Batch code 

[fl] "Then offer for recycling if available or puncture and dispose of in a sanitary landfill or by 
other procedures approved by state and local authorities."* 

[f2] "Then offer for recycling if available or reconditioning if appropriate or puncture and 
dispose of in a sanitary landfill or by other procedures approved by state and local 
authorities."* 

[f3] "Then offer for reconditioning if appropriate or puncture and dispose of in a sanitary 
landfill or by other procedures approved by state and local authorities."* 

A lot number, or other code used by the registrant or producer to identify the batch. 

Chapter 13: Storage and Disposal 13-41 

Exhibit 5440 0231 



Table C8 Container Handling Statements for OTHER-J~ NONREFILLABLE Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles 
and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request 
a waiver or modification from EPA for any of the requirements. 

Are the Type of 
Statements Statement 
Required? 

Required 

Required unless 
the product and/or 
container type are 
exempt per 
§156.140(a)(5) 
[See unit IV.C.la or 
Table 1 of this 
chapter] 

Use [b] followed by 
one option from 
cl, c2, c3 or c4 

Not required 
because the 
nonrefillable 

container is not riqid. 
(~lso not required for 
residential use) 
(§156.146) 

May be required 
except for 
residential/ 
household use 
(PEN 83-3) 

Specific Statements to Include on the Label 

a. Subheading 

b. Container 
type 

c. Reuse 

limitations 
for container 

d. When to 
clean 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Nonrefillable container." 

[cl] "Do not reuse or refill this container." 

[c2] "Do not reuse this container to hold materials other than pesticides or dilute pesticides 
(rinsate). After emptying and cleaning, it may be allowable to temporarily hold rinsate or 
other pesticide-related materials in the container. Contact your state regulatory agency to 
determine allowable practices in your state." 

[c3] "Do not reuse or refill this container unless the directions for use allow a different 
(concentrated) product to be diluted in the container." (May use if ready-to-use and directions for 
use allow a different product (similar but concentrated) to be poured into container and diluted by end 

user.) 

[c4] "Do not reuse or refill this container unless allowed by the directions for use." (May use if 
~roduct is ready-to-use, its directions for use allow it to be refilled with same pesticide, and EPA approves 

use of this language.) 

e. How to clean See the "How to clean" instructions for paper or plastic bags and fiber drums with liners for 
potentially applicable cleaning or emptying instructions from PR Notice 83-3. 
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Table C8 Container Handling Statements for OTHER ~ NONREFILLABLE Containers 
Plant-incorporated protectants are only subject to the requirement for disposal instructions. Pesticides distributed only in transport vehicles 
and pesticidal articles that are not already exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request 
a waiver or modification from EPA for any of the requirements. 

Are the Type of 
Statements Statement 
Required? 

Required 

fl, f2 or f3 

Required anywhere 
on label or on 
container 

Specific Statements to Include on the Label 

f. Recycle, 

recondition or 
dispose 

g. Batch code 

[fl] "Offer for recycling if available or dispose of in a sanitary landfill or by other procedures 
approved by state and local authorities."* 

[f2] "Offer for recycling if available or reconditioning if appropriate or dispose of in a sanitary 
landfill or by other procedures approved by state and local authorities."* 

[f3] "Offer for reconditioning if appropriate or dispose of in a sanitary landfill or by other 
procedures approved by state and local authorities."* 

*Note that "or by other procedures approved by state and local authorities" is a basic container disposal 

statement that is likely to apply to many types of containers. For other options, see the specific container 
disposal statements for nonrefillable metal, plastic, paper/plastic bags, and fiber drums with liners. 

A lot number, or other code used by the registrant or producer to identify the batch. 
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Table C9 Container Handling Statements for REFILLABLE METAL Containers (non-aerosol) 
Pesticidal articles that are not already exempted by 40 CFR §152.25(a) and pesticides distributed only in transport vehicles are exempt from 
a requirements be ow. Registrants may request a waiver or modification from EPA for any of the requirements. 

I Are the Statements 

Required? 

Not required but 
recommended 

Type of Specific Statements to Include on the Label 

Statement 

a. Subheading [a] "Container Handlinc]" [or other appropriate subheadinq] 

Required except for b. Container [b] "Refillable container." 
~lant-incorporated ~vn~ 
~rotectants c. Reuse [cl] "Refill this container with pesticide only. Do not reuse this container for any other 

limitations purpose." 
IJse Eb] followed of container Ec2] "Refill this container with Ecommon chemical name] only. Do not reuse this 
by cl or c2 container for any other purpose." 

Required except for d. Who is [dl] "Cleaning the container before final disposal is the responsibility of the person 
products that are gases responsible disposing of the container. Cleaning before refilling is the responsibility of the refiller. To 
and for residential/ 

for cleaning 
clean the container before final disposal"... 

household use products and when 

[d2] "Pressure rinsing the container before final disposal is the responsibility of the 
Use dl or d2 person disposing of the container. Cleaning before refilling is the responsibility of the 
followed by one option refiller. To clean the container before final disposal"... 
from 
el, e2, e3 or e4, e. How to [eli [The refilling residue removal procedure developed by the registrant for the 
where the statements from clean pesticide product. *] 
[d] and [el must be 
consistent [e2] [Standard industry practices for cleaning refillable containers. *] 

[e3] [For pesticides that require dilution prior to application, the following statement*:] 
..."empty the remaining contents from this container into application equipment or a mix 
tank. Fill the container about 10 percent full with water. Agitate vigorously or recirculate 
water with the pump for 2 minutes. Pour or pump rinsate into application equipment or 
rinsate collection system. Repeat this rinsing procedure two more times." 

[e4] [Any other statement the registrant considers appropriate. *] 

* The cleaning procedure must be appropriate for the characteristics and formulation of the pesticide 
product and must be adequate to protect human health and the environment. 

Not required but 
recommended 

f. Return, 
recycle or 
disposal 

[fl] "Return to point of sale." 

[f2] [Any other return statement the reqistrant considers appropriate.] 
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Table C9 Container Handling Statements for REFILLABLE METAL Containers (non-aerosol) 
Pesticidal articles that are not already exempted by 40 CFR §152.25(a) and pesticides distributed only in transport vehicles are exempt from 
a requirements be ow. Registrants may request a waiver or modification from EPA for any of the requirements. 

iAre the Statements of Sl~ecific Statements to Include the Label Type on 

Required? Statement 

Use fl or f2 If3] ..."or offer for recycling if available or reconditioning if appropriate".., or puncture and 
followed by f3 or f4 dispose of in a sanitary landfill, or by other procedures approved by state and local 

authorities." 

[f4] ... "or offer for recycling if available"... "or puncture and dispose of in a sanitary 
landfill, or by other procedures approved by state and local authorities." 

_i 
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Are the Statements 
Required? 

Not required but 
recommended 

Table C10 Container Handling Statements for REFILLABLE PLASTIC Containers 
Pesticidal articles that are not exempted by 40 CFR §152.25(a)and pesticides distributed only in transportation vehicles are exempt 
from all requirements below. Registrants may request a waiver or modification from EPA for any of the requirements. 

Specific Statements to Include on the Label 

Required except for 
plant-incorporated 
protectants 

Use [b] followed by 
cl or c2 

Required except for 
products that are gases or 
residential/household use 
producLs 

Use dl or d2 
followed by one option 
from 

el, e2, e3 or e4, 
where the statements 

from [d] and [el must be 
consistent 

Type of 
Statement 

a. Subheading 

b. Container 
type 

c. Reuse 
limitations 
of container 

d. Who is 
responsible 
for cleaning 
and when 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Refillable container." 

[cl] "Refill this container with pesticide only. Do not reuse this container for any other 
purpose." 

[c2] "Refill this container with [common chemical name] only. Do not reuse this 
container for any other purpose." 

[dl] "Cleaning the container before final disposal is the responsibility of the person 
disposing of the container. Cleaning before refilling is the responsibility of the refiller. 
To clean the container before final disposal," 

[d2] "Pressure rinsing the container before final disposal is the responsibility of the 
person disposing of the container. Cleaning before refilling is the responsibility of the 
refiller. To clean the container before final disposal," 

e. How to [eli [The refilling residue removal procedure developed by the registrant for the 
clean pesticide product. *] 

[e2] [Standard industry practices for cleaning refillable containers. *] 

[e3 ] [For pesticides that require dilution prior to application, the following 

statement:*] 
"Empty the remaining contents from this container into application equipment or a 
mix tank. Fill the container about 10 percent full with water. Agitate vigorously or 
recirculate water with the pump for 2 minutes. Pour or pump rinsate into application 
equipment or rinsate collection system. Repeat this rinsing procedure two more 
times." 

[e4] [Any other statement the registrant considers appropriate. *] 
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Table C10 Container Handling Statements for REFILLABLE PLASTIC Containers 
Pesticidal articles that are not exempted by 40 CFR §152.25(a)and pesticides distributed only in transportation vehicles are exempt 
from all requirements below. Registrants may request a waiver or modification from EPA for any of the requirements. 

Are the Statements Type of Specific Statements to Include on the Label 
Required? Statement 

Not required but 
recommended 

Use fl or f2 
followed by f3 or f4, 
then f5 

* ?-he cleaning procedure must be appropriate for the characteristics and formulation of the 
pesticide product and must be adequate to protect human health and the environment. 

f. Return, 
recycle or 
disposal 

[fl] "Return to point of sale." 

[f2] [Any other return statement the registrant considers appropriate.] 

[f3] "Then offer for recycling if available"... 

[f4] "Then offer for recycling if available or reconditioning if appropriate"... 

[f5] ..."or puncture and dispose of in a sanitary landfill, or by incineration, or by other 
procedures approved state and local authorities." 

Chapter 13: Storage and Disposal 13-47 

Exhibit 5440 0237 



Table Cll Container Handling Statements for REFILLABLE FIBER DRUMS WITH LINERS 
Pesticidal articles that are not exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a waiver or 

modification from EPA for any of the rectuirements. 

Are the Statements 
Required? 

Not required but 
recommended 

Required except for 
plant-incorporated 
protectants 

Use [b] followed by cl or 
c2 

Required except for 
products that are gases 
and for residential/ 
household use products 

Use dl or d2 followed by 
one option from 
el, e2, e3 or e4, 
where the statements from 
[d] and [el must be 
consistent 

Type of Statement 

a. Subheading 

b. Container type 

c. Reuse limitations 
of container 

d. Who is 
responsible for 
cleaning and when 
and 

e. How to clean 

Specific Statements to Include on the Label 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Refillable container." 

[cl] "Refill this container with pesticide only. Do not reuse this container for any 
other purpose." 

[c2] "Refill this container with [common chemical name ] only. Do not reuse this 
container for any other purpose." 

[dl] "Cleaning the container before final disposal is the responsibility of the 
person disposing of the container. Cleaning before refilling is the responsibility 
of the refiller. To clean the container before final disposal"... 

[d2] "Pressure rinsing the container before final disposal is the responsibility of 
the person disposing of the container. Cleaning before refilling is the 
responsibility of the refiller. To clean the container before final disposal"... 

[eli [The refilling residue removal procedure developed by the registrant for the 
pesticide product. *] 

[e2] [Standard industry practices for cleaning refillable containers. *] 

[e3] "Completely empty liner by shaking and tapping sides and bottom to 
loosen clinging particles. Empty residue into application equipment or a mix 
tank." 

[e4] [Any other statement the registrant considers appropriate. *] 

* The cleaning procedure must be appropriate for the characteristics and formulation of the 
pesticide product and must be adequate to protect human health and the environment. 
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Are the Statements 
Required? 

Not required but 
recommended 

Table Cll Container Handling Statements for REFILLABLE FIBER DRUMS WITH LINERS 
Pesticidal articles that are not exempted by 40 CFR §152.25(a) are exempt from all requirements below. Registrants may request a 
waiver or modification from EPA for any of the requirements. 

Type of Statement Specific Statements to Include on the Label 

Use fl or f2, followed by 

f3 or f4, 
followed by f5 or f6, 
then f9 

May insert f5 or f6 in front 
off9 

f. 
Return, recycle or 
disposal 

[fl] "Return to point of sale." 

[f2] [Any other return statement the registrant considers appropriate.] 

[f3] "or offer for recycling if available"... 

[f4] "or offer for recycling if available or reconditioning if appropriate"... 

[f5]..."or dispose of in a sanitary landfill, or by incineration, or if allowed by local 
and state authorities, by burning. If burned, stay out of smoke." If drum is 
contaminated and cannot be reused*, dispose of it in the manner required for 
its liner. 

[f6] ..."or dispose of in a sanitary landfill, or by incineration." If drum is 
contaminated and cannot be reused*, dispose of it in the manner required for 
its liner. 

[f7] "Do not burn unless allowed by state and local ordinances." 

[f8] "In most states, burning is not allowed." 

[f9] "If drum is contaminated and cannot be reused*, dispose of it in the 
manner required for its liner. 

*A registrant may replace this phrase with one indicating whether and how the fiber drum 
may be reused. 
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Table C12 Container Handling Statements for REFILLABLE COMPRESSED GAS CYLINDERS 
Registrants may request a waiver or modification from EPA for any of the requirements. 

Are the Type of Specific Statements for REFILLABLE COMPRESSED GAS CYLINDERS 
Statements Statement 
Required? 

Not required but a. Subheading [a] "Container Handling" [or other appropriate subheading] 
recommended 

Required 
Use [b] followed by 
cl or c2 

Contact the EPA 
Product Manager to 
determine whether 
cleaning 
instructions are 
needed 

b. Container 
type 

c. Reuse 
limitations 

d. Who is 
responsible for 
cleaning and 
when 
and 
e. How to clean 

[b] "Refillable container." 

[cl] "Refill this container with pesticide only. Do not 
reuse this container for any other purpose." 

To be determined on a product-specific basis. 

[c2] "Refill this container with [common 
chemical name ] only. Do not reuse this 
container for any other purpose." 

Required f. Return, [fl] "Return empty cylinder for reuse." [f2] [Other wording similar to fl.] 
Use fl or f2 recycle or 

disposal 
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Pesticidal articles that 
requirements below. 

Are the 
Statements 
Required? 

Not required but 
recommended 

Required except 
for plant- 
incorporated 
protectants 

Use [b] followed by 
cl or c2 

Required except 
for products that 
are gases and for 
products that are 
residential/ 
household use 
products 

Use dl or d2 
followed by one 
option from 
el, e2, e3, or e4, 
where the 
statements from 

[d] and [el must 
be consistent 

Table C13 Container Handling Statements for OTHER REFILLABLE Containers 
are not exempted by 40 CFR §152.25(a) and pesticides distributed only in transport vehicles are exempt from all 
Registrants may request a waiver or modification from EPA for any of the requirements. 

Specific Statements to Include on the Label Type of 
Statement 

a. Subheading 

b. Container 
type 

c. Reuse 
limitations 

d. Who is 
responsible 
for cleaning 
and when 

[a] "Container Handling" [or other appropriate subheading] 

[b] "Refillable container." 

[cl] "Refill this container with pesticide only. Do not reuse this container for any other 
purpose." 

[c2] "Refill this container with [common chemical name ] only. Do not reuse this container 
for any other purpose." 

[dl] "Cleaning the container before final disposal is the responsibility of the person 
disposing of the container. Cleaning before refilling is the responsibility of the refiller. To 
clean the container before final disposal," 

[d2] "Pressure rinsing the container before final disposal is the responsibility of the person 
disposing of the container. Cleaning before refilling is the responsibility of the refiller. To 
clean the container before final disposal," 

e. How to clean [eli [The refilling residue removal procedure developed by the registrant for the pesticide 
product. *] 

[e2] [Standard industry practices for cleaning refillable containers. *] 

[e3] [For pesticides that require dilution prior to application, the following statement:*] 
"To clean the container before final disposal, empty the remaining contents from this 
container into application equipment or a mix tank. Fill the container about 10 percent full 
with water. Agitate vigorously or recirculate water with the pump for 2 minutes. Pour or 
pump rinsate into application equipment or rinsate collection system. Repeat this rinsing 
procedure two more times." 

[e4] [Any other statement the registrant considers appropriate. *] * The cleaning procedure 
must be appropriate for the characteristics and formulation of the pesticide product and must 

be adequate to protect human health and the environment. 
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requirements below. 

Are the 
Statements 
Required? 

Not required but 
recommended 

Table C13 Container Handling Statements for OTHER REFILLABLE Containers 
Pesticidal articles that are not exempted by 40 CFR §152.25(a) and pesticides distributed only in transport vehicles are exempt from all 

Registrants may request a waiver or modification from EPA for any of the requirements. 

Type of Specific Statements to Include on the Label 
Statement 

Use fl or f2 
followed by f3 or f4, 
then f5 

f. Return, 
recycle or 
disposal 

[fl] "Return to point of sale." 

[f2] [Any other return statement the registrant considers appropriate.] 

[f3] "Or offer for recycling if available"... 

[f4] "Or offer for recycling if available or reconditioning if appropriate"... 

[f5] ..."or puncture and dispose of in a sanitary landfill, or by other procedures approved 
by state and local authorities." 

[f5] ..."or puncture and dispose of in a sanitary landfill, or by other procedures approved 
by state and local authorities." 

[f5] ..."or puncture and dispose of in a sanitary landfill, or by other procedures approved 
by state and local authorities." 
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ATTACHMENT D - Sample Storage and Disposal Language for Antimicrobial Pesticides 

with (Part I) Liquid Sodium and Calcium Hypochlorites as well as (Part II) Solid Calcium Hypochlorite 

Part I. Products with Liquid Sodium Hypochlorite or Liquid Calcium Hypochlorite18 

For Residential use: 
"STORAGE AN D DISPOSAL 
Do not contaminate food or feed by storage, disposal, or cleaning of equipment. 19 

STORAGE: Store this product in a cool dry area, away from direct sunlight and heat to avoid deterioration. In case of spill, flood areas with large 
quantities of water. 
PESTICIDE2° DISPOSAL: Product or rinsates that cannot be used must be diluted with water before disposal in a sanitary sewer. 
CONTAINER HANDLING21: Nonrefillable container. Do not reuse or refill this container. Offer for recycling if available or place in trash. 

For Institutional/Commercial use: 
"STORAGE AN D DISPOSAL 
Do not contaminate food or feed by storage, disposal, or cleaning of equipment. 

STORAGE: Store this product in a cool dry area, away from direct sunlight and heat Lo avoid deterioration. In case of spill, flood areas with large 
quantities of water. 
PESTICIDE DISPOSAL: Product or rinsaLes that cannot be used must be diluted with water before disposal in a sanitary sewer. 
CONTAINER HANDLING: 
[If the container is nonrefillable, use the first line ("Nonrefillable... "), the appropriate rinsing instructions for the container size and the next line 
("Offer for... "). If the container is refillable, use the paragraph beginning with "Refillable container. "] 

Nonrefillable container. Do not reuse or refill this container. 

18 This sample language has been accepted tbr a liquid sodium hypochlorite product. However, because there a~e other options available tbr clea~ing and container disposal instructions, 

registrants should work wi~h EPA reviewers to determine the most appropriate language for any given product. Also, registrants should use only ~he instructions that apply to their 
container type, uses and sizes. For example, if a registrant does not distribute or sell a product in a refillable container, ~hey may omit those instructions. This language should be used as 
a model for cha~ges made during label amendments or o~her actions after Chapter 13 is posted on ~he web site. 

19 Although ~he Agency has historically required ~he statement ~Do not contaminate water, tbod, or teed by storage and disposal." tbr all products except residential use products, this 

sentence is required for all residential a~d non-residential use products wi~h sodium a~d calcium hypochlorite salts per ~he errata sheet for PR Notice 84-1. 

20 
Registrants may request EPA reviewers to replace the word "pesticide" with "product", especially for products with residential uses. If it were accepted, the same change would also 

have to be made to "Follow Pesticide Disposal..." in the residue removal instructions. In accordance wifl~ PR Notice 2000-5, directions which a~e necessaR~ for fl~e safe handling of a 

pesticide product need to be mandatory a~d not advisory. Theretbre, the phrase ~should be diluted" needs to be cha~ged to ~must be diluted". The Agency recommends making this 

change during label amendments or other actions after Chapter :13 is posted on the web site. 

The language that follows ~CONTAINER HANDLING" has been revised from the PR Notice 84-1 errata sheet so that it complies wi~h the pesticide container labeling requirements in 40 
CPR 156.140 - 156.159. 
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(For dilutable22 products in containers 5 gallons or less) Clean container promptly after emptying. Triple Rinse as follows: Fill container ¼ full 
with water and recap. Shake for 10 seconds. Drain for 10 seconds after the flow begins to drip. Follow Pesticide Disposal instructions for rinsate 
disposal. Repeat procedure two more times. 

(For dilutable products in containers larger than 5 gallons) Clean container promptly after emptying. Triple Rinse as follows: Fill the container 
1/4 full with water. Replace and tighten closures. Tip container on its side and roll it back and forth, ensuring at least one complete revolution, for 30 
seconds. Stand the container on its end and tip it back and forth several times. Turn the container over onto its other end and tip it back and forth 
several times. Follow Pesticide Disposal instructions for rinsate disposal. Repeat this procedure two more times. 

Offer for recycling if available or reconditioning if appropriate or place in trash. 

Refillable container. Refill this container with pesticide [or common chemical name] only. Do not reuse this container for any other purpose. 
Cleaning the container before final disposal is the responsibility of the person disposing of the container. Cleaning before refilling is the responsibility 
of the refiller. To clean the container before final disposal, fill the container about 10 percent full with water. Agitate vigorously or recirculate water 
with the pump for 2 minutes. Follow Pesticide Disposal instructions for rinsate disposal. Repeat procedure two more times. Offer container for 
recycling if available or reconditioning if appropriate or place in trash." 

Part II. Products with Solid Calcium Hypochloritez3 

For Residential use: 
"STORAGE AN D DISPOSAL 
Do not contaminate food or feed by storage, disposal, or cleaning of equipment.24 

STORAGE: Keep this product dry in a tightly closed container when not in use. Store in a cool dry well ventilated area away from heat or open flame. 
In case of decomposition, isolate container (if possible) and flood area with large amounts of water to dissolve all materials before discarding this 
container. 
PESTICIDE DISPOSAL: Product or rinsates that cannot be used must be diluted with water before disposal in a sanitary sewer. 
CONTAINER HANDLING2S: Nonrefillable container. Do not reuse or refill this container. Offer for recycling if available or place in trash. 

22 There is conti~sion regarding "residential use" vs. "institutional use." PR Notice 84-1 only addresses container storage, pesticide product disposal, and in a couple of cases, pesticide 

container disposal. It does not address residue removal instxuctions. It explains that "For purposes of this PR Notice..." when products are distributed or sold in a container in ~he same sizes 
for institutional uses as they axe for residential uses, ~he labels may have the same storage and disposal instructions provided in ~he notice. The requirements for residue removal instructions 
in § § 156.140 flarough 156.156 were put in place in 2006, well atler PR Notice 84-1. Although § 156.144 exempts products with residential uses ti-om ~he requirement to have residue removal 
instructions, ~he size of the container is not a t~ctor in determining whether residue removal instructions axe reqmred. Furthermore, the detinition of "residential use" in § 152.5 is:"use of a 
pesticide directly: (1) On humans or pets, (2) In, on, or axound may structure, vehicle, article, surface, or axea associated with the household, including but not limited to axeas such as non- 
agricultural outbuildings, non-commercial greenhouses, pleasure boats and recreational vehicles, or (3) In may preschool or day caxe ti~cility." Theretbre, residue removal instructions 
(a.k.a."clemfing instructions") axe required tbr non-residential uses distributed or sold in all refillable containers as well as tbr rigid nonrefillable containers wi~h dilutable products. (Note: 
there are some exceptions that can be found in )’156.144.) 
23 The same tbot~otes provided above apply to these instxuctions as well. 
~4 Although lhe Agency has historically required the statement "Do not contaminate water, food, or feed by storage and disposal." for all products except residential use products, lhis 

sentence is required tbr sodium mad calcium hypochlorite salts per the errata sheet tbr PR Notice 84-1. 
~5 The lmaguage that follows "CONI’AINER HANDLING" has been revised from the PR Notice 84-1 errata sheet so that it complies wilh the pesticide container labeling requirements in 40 

CFR 156.140 - 156.159. 
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For Institutional/Commercial use: 
STORAGE AND DISPOSAL 
Do not contaminate food or feed by storage, disposal, or cleaning of equipment. 

STORAGE: Keep Lhis product dry in a LighLly closed conLainer when not in use. SLore in a cool dry well venLilaLed area away from heat or open flame. 
In case of decomposiLion, isolaLe conLainer (if possible) and flood area wiLh large amounLs of waLer Lo dissolve all maLerials before discarding Lhis 
conLainer. 
PESTICIDE DISPOSAL: Product or rinsaLes Lhat cannot be used must be diluLed wiLh waLer before disposal in a saniLary sewer. 
CONTAINER HANDLING: 
[If the container is nonrefillable, use the first line ("Nonrefillable... "), the appropriate rinsing instructions for the container size and the next line 
("Offer for... "). If the container is refillable, use the paragraph beginning with "Refillable container. "] 

Nonrefillable container. Do not reuse or refill this container. Offer for recycling if available or reconditioning if appropriate or place in trash. 

(For dilutable uses in containers 5 gallons or less) Clean container promptly after empLying. Triple Rinse as follows: Fill container 1/4 full with 
waLer and recap. Shake for 10 seconds. Drain for 10 seconds after Lhe flow begins Lo drip. Follow PesLicide Disposal insLrucLions for rinsaLe disposal. 
Repeal procedure Lwo more Limes. (For dilutable uses in containers larger than 5 gallons) Clean conLainer prompLly after empLying. Triple 
Rinse as follows: Fill Lhe conLainer 1/4 full wiLh waLer. Replace and LighLen closures. Tip conLainer on iLs side and roll it back and forLh, ensuring at 
least one compleLe revoluLion, for 30 seconds. SLand Lhe conLainer on iLs end and Lip it back and forLh several Limes. Turn Lhe conLainer over onLo 
iLs oLher end and Lip it back and forLh several Limes. Follow PesLicide Disposal insLrucLions for rinsaLe disposal. Repeal procedure Lwo more Limes. 

Refillable container. Refill this container with pesticide [or common chemical name] only. Do not reuse this container for any other purpose. 
Cleaning the container before final disposal is the responsibility of the person disposing of the container. Cleaning before refilling is the responsibility 
of the refiller. To clean the container before final disposal, fill the container about 10 percent full with water. Agitate vigorously or recirculate water 
with the pump for 2 minutes. Follow Pesticide Disposal instructions for rinsate disposal. Repeat procedure two more times. Offer container for 
recycling if available or reconditioning if appropriate or place in trash." 
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Label Review Manual 

I. Introduction 
The EPA Registration Number and the Establishment Number are required on all pesticide 

products. 40 CFR 156. lO(a)(1)(iv)-(v). The purpose of an Identification Number is to provide a 

unique product number for regular registrations, distributor registrations, Special Local Needs 

registrations, and Experimental Use Permits. 

II. EPA registration number 

Ao Purpose and Form of the Registration Number 

The EPA Registration Number indicates which company holds the registration for the 

pesticide product, and in which sequence the product was submitted to EPA by the 

company. For example, the first product submission by a paxticulax company will receive 

EPA file symbol -R which upon registration will become product number one; the second 

will be two; and so on. The registration number must be preceded by either the phrase, 

"EPA Registration No.’, or "EPA Reg. No." 40 CFR 156. lO(e). This phrase will be 

followed by a company number then a dash (-), and then the product number. Instructions 

for obtaining a company number are available at Chapter 14 of the Registration Manual. 

Bo Assignment of Registration Number 

Before a pesticide product is registered under FIFRA Section 3, it is assigned an EPA File 

Symbol which is comprised of the company number followed by a series of letters 

representing the potential product number. Product numbers are assigned sequentially to 

each company. The letters are used to indicate that the product is not registered. The letters 

come from the word "REGULATION". Each letter represents a number staxting with 

"1 (one)", and ending in "0 (zero)". Accordingly, R=I, E=2, G=3, U=4, L=5, A=6, T=7, 

I=8, 0=9, and N= 0. 

R E G U L A T I O N 

1 2 3 4 5 6 7 8 9 0 

Therefore, if 6767-EGN were registered, it would become EPA Registration Number 

6767-230. "676T~ is the number identifying the company holding the registration and "230" 

is the number identifying that specific product. 
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Co Location of the Registration Number 

The Registration Number must be stated on the label. Although no specific location is 

required, the preferred location is on the front panel near the registrant’s name and address. 

The registration number must be set in type and style similar to and running pa_rallel to other 

print on the section of the label where the registration number is located. 40 CFR 156.10 (e). 

FIFRA aaad the regulations permit distribution or sale of a registered product under a 

distributor’s name and address. 40 CFR 152.132. This is called "supplemental distribution." 

Although distributor labels are not submitted to EPA for review or stamped accepted, questions 

that concern them may arise from internal or external customers. The distributor label must be 

the same as that for federally registered product (basic registration) except for: product name, 

name and address of distributor, distributor number, establishment number (final Establishment 

at which the product was produced), and any claims (uses, for example) that axe deleted from the 

label. 40 CFR 152.132(d). No new claims may be added. Distributors may not make 

amendments to a product’s master label. Only the basic registrant can amend the EPA-approved 

registered label. 

Subject to the exceptions above, this regulation was intended to ensure that labeling statements 

made for a distributor product axe identical to those made for the EPA-reviewed and approved 

basic product labeling. The Agency will however, generally permit minor formatting differences, 

such as different label colors and backgrounds, type styles or label sizes, provided the text, 

prominence and location of labeling statements on the distributor label are identical to that of the 

basic product and that the distributor label meets all applicable regulatory requirements. 

Both a registrant’s name and a distributor’s name can appear on the label, but it has to be VERY 

clear who is doing what. (see Chapter 15, Company Name andAddress). 

Distributor products must bear the EPA Registration Number of the basic product, followed by a 

dash [-], and then followed by the distributor’s company number. 40 CFR 152.132(d)(3). For 

example, Company A has a registered product, Kill It Dead Herbicide, EPA Registration No. 

262-598. Company A enters into a supplemental distribution agreement with Company B as a 

distributor. The Agency receives the necessary documentation substaJatiating this supplemental 

distributor aJ-rangement and then assigns to Company B the Number 10007. The herbicide 

marketed by Company B (under their product name, Make It Brown Herbicide) must bear the 

EPA Registration No. 262-598-10007. An EPA Registration Number consisting of three sets of 

numbers partitioned by dashes can readily be identified as a distributor product. As discussed 

above, only Company A could amend the EPA-approved registered label. 
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The Establishment Number is assigned by EPA Regional Offices (domestic establishments) and 

the Office of Enforcement and Compliance Assurance (OECA) (foreign establishments). See 

40 CFR 167. A facility that produces pesticides must have a company number assigned by the 

Office of Pesticide Programs before an EPA Establishment Number is assigned. The 

Establishment Number is not reviewed by the Product Management teams. The PM teams only 

responsibility is to ensure that the number is formatted correctly. 

Ao Purpose and Location of Establishment Number 

The Establishment Number indicates the final establishment at which the product was 

produced. 40 CFR 156.10(/); see also 40 CFR 167.3. This number must be preceded by the 

phrase, "EPA Est.," and may appear ~x~ywhere on the pesticide product label or the 

immediate container but it must appe~x on the outer container or wrapper of the product if 

the establishment registration number cannot be clearly read through the outer container or 

wrapper. 40 CFR 156.10(/). It often is grouped together with the EPA Registration Number 

but is not required to be. [Note: The Establishment Number may be changed by non- 

notification. (See PR Notice 98-10.) The final establishment where the product will be 

produced might not be known when the dr~£t label is submitted, or the registrant may intend 

to place the Establishment Number directly on the container rather than the label, so the 

Establishment Number might not appe~x on the dra£t label submitted for review. 

Bo State Designation 

As a matter of Agency practice, letters such as MO, AZ, or PA appear after the producer’s 

company number in establishment numbers. These letters represent the state in which the 

product was produced. 

Example 1: an establishment number may be written as EPA Est. (Company No.)-MO- 

1, which would indicate that the product was produced in the first establishment 

registered by that company in Missouri. 

Example 2: If corporation XYZ’s company number is 98989, and the last phase of 

pesticide production takes place at producing Establishment Number 002 in Hawaii, 

then the Establishment Number for this product would read EPA Est. 98989-HI-002. 

Co Multiple Establishment Numbers 

Some registrax~ts may produce an identical product in more than one establishment. The 

Agency permits the use of multiple establishment numbers on products on a case-by-case 

basis provided that the registrants meet existing labeling requirements and follow the format 

for multiple establishment numbers. 

Chapter 14: Identification Numbers 14-3 

Exhibit 5440 0249 



Label Review Manual 

Note: A company number must be in place first, then the establishment number may be set 

up to reflect both the state in which the establishment is registered and also, which number it 

is in the state itself. 

If a producer lists multiple establishment numbers, the establishment number for the actual 

production site of a particular product must be very obviously marked or highlighted, for 

example, with an axrow, a notch, a bullet, etc. For instance, a master label may list three 

establishments in two states, all of which produce the same product. The same label can be 

used at all three establishments by marking the site where individually labeled products are 

actually produced. 

Products may also be produced in sequential steps at multiple establishments. Use of the 

word "last" implies that a product traveled through sequential establishments during its 

production. Only the establishment number of the last establishment at which a product is 

produced is required to be on the label. 40 CFR 156.10(/). If the product is changed as it 

moves from site to site, the required label would change at each site so that the 

establishment number of the final establishment up to that point is indicated on the product 

label at each site. 

D. Foreign Establishment Numbers 

Foreign producers of pesticides or devices must also have company and establishment 

numbers. Instructions for obtaJning these numbers are included along with general guidance on 

company and establishment numbers provided in chapter 14 of the Agency’s registration manual. 

The Special Local Need registration number (SLN number) is also known as a FIFRA 

Section 24(c) Registration Number. 40 CFR 162.153(e). These registrations axe issued by the 

states to meet special local needs. See 40 CFR Part 162. The number is written as "EPA SLN 

No." followed by the two letter state designation, then the last two digits of the year of issuance, 

and finally a four digit number which is the consecutive number of registrations that the 

registering state has issued in that paxticular year. 

For example: If the company ABC applied for a section 24(c) registration in the State of North 

Carolina and it was the 34th SLN registration accepted by North Caa’olina in the year 1995, then 

the 24(c) registration number would be EPA SLN No. NC950034. 

The EPA 24(c) registration number is assigned by the state and entered on the Application for 

Notification of State Registration of a Pesticide To Meet a Special Local Need (EPA form 

8570-25). 
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Vl ,, Experimental Use Permit number 
A person may apply for an Experimental Use Permit (EUP) under Section 5 of FIFRA to develop 

data on either a new product or a new use site for a future FIFRA Section 3 registration. EUP 

applications (EPA form 8570-17) axe assigned file symbols, which are written as Company 

Number-EUP-File Symbol. The file symbol is tra_nslated to an EUP registration number once the 

EUP has been issued by the Agency and/or an associated temporary tolerance has been 

established. 

Note: The application for a permit may be denied. See Section II.B for information on the 

translation of file symbols to registration numbers (See 40 CFR 172. 6 (a)(2)) 

For example: Company MNO, whose company number is 98979, applies for an EUP to collect 

data on the crop kale and no tolerax|ce is yet established for kale. It is given a file symbol RLE 

until the EUP has been issued and the temporary tolerance has been established, if applicable. If 

this EUP application is issued, the file symbol 98979-EUP-RLE will become EUP Number 

98979-EUP-152, indicating this is the 152nd permit for which this company has applied. 
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What’s changed in this version? 

Added Table of Contents. 

Added What’s changed in this version ? section. 

Updated hyperlinks. 

Reformatted text to improve readability. 

Removed Foreign registrants section containing non-label related address requirement. 

Added company address guidance for foreign registrants under new Using the correct 

name and address section. 

Updated NPIC contact information including new hours of operation. 

Removed Company name and address changes section containing non-label related 

instructions to registrants for submitting change requests. 
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II. 

Introduction 

Pesticide product labels must include the name and address of the producer, registrant, or 

person for whom the product was produced. 40 CFR 156.10(a)(1)(ii). For the purposes of this 

Chapter, this entity is presumed to be a "company" instead of an individual person. 

Location and size 

The name and address must be clearly legible in 6-point or larger type size and prominently 

displayed on the label. 40 CFR 156.10(a)(2). The name and address may be placed anywhere on 

the label; however, the front panel is preferred. 

Using qualifiers 

An unqualified name and address given on the label is considered to be the name and address of 

the producer. 

A. Non-producer 

If the name and address given is not the same as the producer’s, then it must be 

qualified by appropriate wording such as "Manufactured for" or "Produced for." 

40 CFR 156.10(c). 

B. Supplemental distributor 

Supplemental distribution allows a registrant to distribute or sell his/her registered 

product as a "distributor product" under a different name and address. The name and 

address of the distributor may be given on the distributor product’s label instead of the 

registrant’s, qualified by phrases such as "Packed for," "Distributed by," or "Sold by." 

40 CFR 152.132(d)(2). 

IV. Using the correct name and address 

The name and address on the label provides a point of contact for the product. The name and 

address on the label should match the Agency’s records as listed under the company 

(or distributor) number. For non-distributor products, this is the first set of numbers of the EPA 

Registration Number (ex. EPA Reg. No. 1234-567). For distributor products, this is the last set of 

numbers of the EPA Registration Number (ex. EPA Reg. No. 1234-567-8910). 
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Note that: 

~ If more than one company is given, appropriate qualifiers should be used. 

The company name cannot be abbreviated unless it is easily-recognizable as an 

abbreviation of its full name. 

If the company name is "a division of", "a subsidiary of", "c/o" (care of), or "dba" (d/b/a 

or doing business as) another company, the name(s) given on the label should match 

the Agency’s records. 

The company address should include the street address and/or PO BoxTM, plus ZIP 

CodeTM of the location where correspondence may be sent. 

An authorized, designated agent’s name and address may be used instead of or in 

addition to the company’s name and address. 

For foreign registrants, the United States address of record may be used instead of or in 

addition to the foreign address. 

The Agency strongly encourages that labels include a company telephone number or a toll-free 

hotline number that allows users to obtain additional product information. PR Notice 97-4. This 

is intended for non-emergency product information and is different from the emergency 

treatment information number (e.g. poison control) that is listed under the First Aid section. 

As an option, the National Pesticide Information Center (NPIC) hotline number may be used, 

with the suggested statement: 

"For information on this pesticide product (including general health concerns or 

pesticide incidents), call the National Pesticide Information Center at 1-800-858-7378, 

Monday through Friday, 8:00 AM to 12:00 PM Pacific Standard Time. In the event of a 

medical emergency, call your poison control center at 1-800-222-1222." 

~ Note that the NPIC, formerly called the National Pesticide Telecommunications Network 

(NPTN), has decreased their hours of operation from 6:30 AM to 4:30 PM PST seven days a week 

to 8:00 AM to 12:00 PM PST Monday through Friday. However, NPIC staff will typically respond 

to all inquiries received through voice mail, email, or social media within one business day. 
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What’s changed in this version? 

Added Table of Contents. 

Added What’s changed in this version ? section. 

Updated hyperlinks and added new hyperlinks for symbol examples. 

Reformatted text and style to improve readability. 

Shortened chapter title to Graphics and Symbols. 

Combined previous Other graphics and symbols which are acceptable section into 

Acceptable graphics and symbols section. 

Combined all organic logo discussions under Organic pesticide Iogos section. 
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Ir troduction 

Almost all graphics and symbols need Agency review, whether they are submitted as part of a 

label amendment or are made by notification (PR Notice 98-10, Sections II.H). There are only a 

limited number of graphics and symbols considered to be non-FIFRA elements that can be 

added by non-notification (PRN 98-10, Section IV.C). 

Graphics and symbols are permitted on pesticide product labels, and cannot be false or 

misleading or otherwise cause the product to be misbranded. Graphics and symbols must be 

clear in their meaning to the reader and must not obscure or crowd required label language. 

Including explanatory text with the graphics and symbols, while not required, would help in 

preventing false and misleading labeling and misbranding. This Chapter provides guidance in 

determining the acceptability of graphics and symbols. (PR Notice 98-10, Sections II.H) 

Acceptable graphics s ombols 

Acceptable graphics and symbols on product labels can serve to enhance the understanding of 

the accompanying text. Examples of acceptable graphics and symbols include the following 

(PR Notice 98-10, Sections II.H): 

Diagrams of how to open product containers. 

Pictures illustrating proper pesticide use. 

Graphics which display spray patterns of nozzles and/or application patterns. 

Pictograms located near the precautionary statements that illustrate the different 

exposure routes (oral, inhalation, or dermal) to pesticides. 

Pictures consistent with the label text showing examples of places where the 

pesticide may be used (e.g., a house or an office building). 

Child hazard drowning pictogram and labeling (a picture of a child turned upside 

down in a bucket within the universal negation symbol - a circle with a diagonal 

slash through it). Historically, the Agency has stated that the pictogram cannot be 

accompanied by the word "WARNING" as it may be confused with the human 

hazard signal word for the pesticide product. To avoid such confusion, the Agency 

generally recommends that registrants use the word "Precaution" or "Notice." 

However, the Agency understands that often pesticide producers purchase buckets 

that already have the drowning hazard pictogram and the word "WARNING" 
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embossed or labeled on the container. If this is the case, then when labeling the 

bucket with FIFRA information, registrants should make every effort to separate the 

FIFRA information from the pictogram and associated word "WARNING" in order to 

avoid confusion with the human hazard signal word for the pesticide product. 

The "Mr. Yuk" symbol (a green frowning face with its tongue hanging out) on the 

label and/or outer container of the pesticide product. The "Mr. Yuk" symbol may be 

used with the skull & crossbones symbol for Toxicity Category I products used in or 

around the home or pool where children may be present. 

Pictures illustrating appropriate protective gear. 

Certification symbols (i.e., NSF and Kosher symbols), which must provide proof of 

certification. 

Hazardous Materials Identification System/National Paint & Coatings 

Association/National Fire Protection Association (HMIS/NPCA and NFPA) ratings 

systems for hazard codes. 

Use of a logo to indicate absence of chlorofluorocarbons (CFCs) in a pesticide 

product. The logo must use the universal negation symbol (a red circle with a 

diagonal red slash through it) with the statement "Contains no CFCs or other ozone 

depleting substances. Federal regulations prohibit CFC propellants in aerosols." 

immediately next to the logo, and text set in at least 6-point font. PR Notice 92-2. 

Use of the GHS (Globally Harmonized System for Hazard Communication) explosives 

symbol and the GHS flammability symbol. These symbols can be added to the label 

in addition to any warning statements on the flammability or explosive 

characteristics of pesticide products required under 40 CFR 156.78. 

The Good Housekeepin~ Seal is a limited warranty to consumers and promises to 

refund the purchase price or replace the product if defective. While the Agency 

allows this symbol to be placed on products, the Agency does not endorse the 

warranty message provided by this symbol. 

Department of Transportation symbols indicating the hazard and flammability of a 

particular pesticide product. 
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The USDA Certified Biobased Product label, which must provide proof of 

certification. A disclaimer statement must also be placed directly under or beside 

the label indicating that it does not imply safety of the product. 

Barcodes and O.R codes which allow for easier scanning of prices in retail stores. 

O.R codes for the purpose of providing directions for use of the pesticide product are 

considered web-distributed labeling, which is discussed in Chapter 3. 

Ui a¢¢eptab[e graphics and syi : bols 

Graphics and symbols are unacceptable if they violate FIFRA 12(a)(1)(F) or FIFRA 2(q)(1)(A) or 

the applicable regulations describing potential false and misleading statements in 

40 CFR 156.10(a)(5). Examples of graphics and symbols that would generally be considered 

unacceptable include the following: 

A food or flower pictured on a label which bears no directions for use on that food 

or flower. For example, a picture of cherries generally may not appear on a label if 

the product is not registered for use on cherries, or a picture of roses may not 

appear on a label if the product is not registered for use on roses. 

Pictures of users must be consistent with personal protective equipment (PPE) 

requirements on the label. For example, if the label requires that the applicator 

wear full chemical-resistant coveralls with goggles, the label illustration cannot 

show a person wearing shorts and no protective eyewear. 

Picture of a pest not claimed to be controlled by the product. 

Pictures that depict the fragrance of the product (except for antimicrobial products). 

Non-antimicrobial products are reviewed on a case-by-case basis. 

Pictures depicting food or food contact utensils, even in some cases where food- 

handling area treatments are allowed on the label. Use directions generally require 

that food items and food contact utensils be covered or removed before the 

pesticide is applied. 

Pictures of persons applying pesticides in areas accessible to children, pets, and 

other non-target organisms when such products may only be applied in areas 

inaccessible to such non-target organisms. 
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Pictures of children, unless the product is registered for use on children or the 

product is registered for use in swimming pools. Reviewed on a case-by-case basis. 

Pictures of candy. Similarly, containers that look like food or candy are prohibited. 

Symbols implying safety or non-toxicity, such as the caduceus or rod of Asclepius 

symbols for medicine. 

Pictures of residential use sites when the label limits use of the product to 

commercial or industrial sites. 

Recycling symbol or any other symbol implying that the product and/or its container 

can be recycled if in fact it cannot be. 

~ EPA or any other agency logo which implies endorsement by a government agency. 

As discussed in Chapter 12, if the criteria described in PR Notice 2003-1 are met, a pesticide 

product may bear the following phrases in logo format: 

"For Organic Production" 

"For Organic Gardening" 

"For Organic Lawn Care" 

"For Use in Organic Production" 

Logos from other groups that review materials proposed for organic agriculture may also be 

considered, e.g., Organic Materials Review Institute (OMRI). However, the following example 

would generally be considered unacceptable: 

Symbols which contain the words "Slow Release Nitrogen" and "Organic" are not 

permitted if the prominence of the symbol, large type size of the word "organic" 

and its position relative to the words "Slow Release Nitrogen" make it unclear 

whether the word "organic" refers to the fertilizer component or to the entire 

product. 

.~ Label reviewers should consult with the National Organic Program liaison in the Biopesticides 

and Pollution Prevention Division before approving any organic statements, Iogos, or claims. 
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What’s changed in this version? 

Added Table of Contents. 

Added What’s changed in this version ? section. 

Updated hyperlinks. 

Editorial changes to text to improve readability. 

Switched order of Section III and IV. 

Updated Introduction section to include note on declaring net contents information on 

application form 8570-1, and leaving net contents information blank on draft label for 

refillable containers. 

Updated NIST Handbook 130 reference for Bag on Valve unit measurements. 
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Introduction 

The Net Contents/Net Weight statement indicates the quantity/volume of pesticide product 

that is in the container and must appear on the pesticide label pursuant to FIFRA12(a)(1)(E)) and 

40 CFR 156.10(a)(1)(iii). Usually, draft labels include the phrase "Net Weight:" or "Net 

Contents:" as a means of identifying where the statement will actually appear on the final 

printed label. 40 CFR 156.10(d) describes how the net contents must appear on the label, but 

does not require the term/heading "Net Weight" or "Net Contents" to be stated on the label. 

However, the Agency strongly recommends that labels include one of these qualifiers for clarity, 

as 40 CFR 156.10(d)(1) requires that the quantity listed describe the amount of pesticide 

product in the container as opposed to the total weight of the pesticide product plus the weight 

of the container. The amount of product may be left blank on the master label in instances 

where more than one size of packaging is offered; however, the applicant should declare the 

various net contents offered in Section III of the Application for Pesticide, Form 8570-1. 

Additionally, the net contents may be left blank for products distributed in refillable containers. 

40 CFR 156.10(d)(7). 

Location of the statement 

There is no required location for the Net Contents/Net Weight statement. The preferred 

location is at the bottom of the front panel below the company name and address. If the draft 

label under review shows the Net Contents/Net Weight statement in some other location, the 

reviewer may request that the statement be placed at the bottom of the front panel. The Net 

Contents/Net Weight quantity must be exclusive of any wrappers or other materials and shall be 

the average content unless explicitly stated as a minimum quantity. 40 CFR 156.10(d)(1). 

 l!]l i E×pr ssion of the statement 

Labels must meet the following requirements: 

A. Units of measure 

Conventional U.S. standard (also known as avoirdupois or imperial) units of 

measurement must be used on pesticide labels. Pesticide labels may also declare net 

contents in metric units (liters, kilograms, etc.), as long as U.S. units of measurement are 

declared (e.g., "Net Contents: i gallon (3.785 liters)"). It is not acceptable to declare net 

contents only in metric units. For consistency, EPA requests that applicants treat 

Directions for Use the same way. For example, in addition to expressing the application 

rate(s) in U.S. units of pound per acre, the registrant may also express the rates in 

equivalent metric units as kilograms per hectare. 
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Expression of net contents 

The Net Contents must be stated in terms of the largest suitable units. For example, for 

a package containing 26 ounces of pesticide product, the label must state: "Net 

Contents: 1 pound (lb.) 10 ounces" rather than "Net Contents: 26 ounces." The label 

may indicate the net weight and quantity of individual units within the carton (e.g., "Net 

Weight 6.25 Ibs. (20 - 5 oz. packets)"). 40 CFR 156.10(d)(4). 

Consistency with Directions for Use 

The Directions for Use on the label should not require a quantity of pesticide product 

that exceeds the net contents/net weight of the package, as this may mislead 

consumers as to the net contents or net weight in the package or the proper application 

of the product. An example would be a granular product stating "Net Contents: 

1 pound," that requires an application rate of 5 pounds per acre. 

Types of products/measurement 

The Net Contents/Net Weight statement shall be expressed based on the product type as 

follows: 

Dry formulations (e.g., solids, dusts, granules, pelleted or tableted baits, wettable 

powder, microencapsulated, and impregnated materials) 

The net contents statement must be expressed as avoirdupois pounds and ounces. 

40 CFR 156.10(d)(3). 

Liquid formulations (e.g., soluble and flowable concentrates, ready-to-use sprays) 

The net contents must be expressed in terms of liquid measure at 68 °F (20 °C) in 

standard American units (gallons, quarts, pints, or fluid ounces). 

40 CFR 156.10(d)(2). 

Pressurized products (e.g., gases and aerosols) 

The net contents must be expressed as avoirdupois pounds and ounces. 

40 CFR 156.10(d)(3). 

~ Antimicrobial wipes, insect repellent wipes, and towelettes 

The net contents per container for wipes and towelettes (wet or dry) must be expressed 

as avoirdupois pounds and ounces. 40 CFR 156.10(d)(3). This requirement is imposed for 

the total contents of the overall container and not on the basis of each individually- 

Chapter 17:: Net Contents/Net Weight 17-3 

Exhibit 5440 0268 



Label Review Manual 

packaged wipe or towelette within the container. The net content statement is to be 

expressed taking into account the weight of the wipe material plus the weight of the 

pesticide added to the wipe, keeping in mind that the net content statement does not 

include the wrappers for individually-packaged wipes and towelettes. However, the net 

content declaration on the container may also include a statement such as "Contains X 

count of x inch by y inch pre-moistened wipes." in addition to the avoirdupois unit. 

Bag on Valve (BOV) 

Where a pesticide product container uses "Bag on Valve" (BOV) technology, the 

pesticide is contained within a bag, which is contained within a canister. In order to 

dispense the pesticide, pressurized gas is released within the canister, but outside of the 

bag. This squeezes the bag containing the pesticide, causing the pesticide to be 

expelled. The gas remains entirely within the canister, and the pesticide never comes 

into contact with the gas. 

The U.S. Department of Commerce’s National Institute of Standards and Technology 

(NIST) publishes "Uniform Laws and Regulations in the Areas of Legal Metrology and 

Engine Fuel Quality," otherwise known as "NIST Handbook 130." The 2018 edition of 

NIST Handbook 130 requires that packages using BOV technology disclose the net 

quantity of the commodity in terms of weight that will be expelled from the container, 

enforceable after January 1, 2018. See NIST Handbook 130 (2018), Uniform Packa~in~ 

and Labelin~ Regulation, Section 10.3, includin~ Note. 

In the interest of consistency with the NIST regulations, the net content statement for 

pesticide products using BOV technology should be in terms of weight expressed as 

avoirdupois pounds and ounces, per 40 CFR 156.10(d)(3). 
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Certain specialty products pose a challenge to meeting the regulatory labeling requirements¯ 

Package size, shape, and composition often dictate unorthodox approaches to attaching the 

necessary information¯ While many labeling provisions of 40 CFR 156.10 are mandatory, other 

provisions provide the flexibility necessary to address challenging specialty products¯ The 

following exaxnples have been accepted by the Agency and may be used as models for new and 

novel products that may be developed in the future. Label reviewers must address each product 

on a case-by-case basis, and determine whether the labeling meets applicable legal requirements¯ 

Foreig  la  guage labeling9 
Foreign language text, in addition to the full English text, is permitted in paxt or in its entirety on the 

product so long as it is a true and accurate trax|slation of the English text¯ (See PR Notice 98-10) A 

registrant may provide bilingual labeling on any product without notification¯ However, if it is 

submitted, the Office of Pesticide Programs (OPP) currently does not review the translation for 

accuracy or stamp/approve it. If the foreign text is inaccurate or goes beyond the reviewed and 

accepted English labeling, the Office of Enforcement and Compliance Assurance may take 

enforcement action¯ Products marketed in Puerto Rico can be labeled in English only or in 

English and Spanish¯ 

¯ For products falling under the scope of the Worker Protection Standard, labels for products in 

toxicity categories I or II must include Spanish signal words and the statement below¯ ( 40 CFR 

156¯206 (e)). The Spanish signal word for toxicity category I products is "PELIGRO" and for 

toxicity category II products is "AVISO’. The statement that appears on toxicity category I and 

II WPS products is as follows¯ Use of the statement and "Aviso" is optional for products in 

toxicity categories III and IV: 

"Si usted no entiende la etiqueta, busque a alguien para que se la explique 

a usted en detall~ (Ifyou do not understand the label, find someone to 

explain it to you in detaiL)" 

So  abie packets 
An increasingly popular means of packaging dry pesticides is the water-soluble packet. For some 

chemicals, EPA has required water-soluble packaging to reduce exposure of mixer-loaders to 

dust, vapor, or liquid pesticides. This method of packaging, however, presents problems in 

labeling. Since the immediate container is the film, a strict application of the regulations would 

require front pane] text to be printed on the film itself. Although recent technological advances 

have made such printing possible, most standard printing techniques and inks are not compatible 
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with the polyvinyl alcohol films. In order to accommodate this desirable method of packaging, 

the Agency has accepted other labeling approaches. See PR Notice 94-8 for complete 

information. 

The most widely used packaging is a tear-open foil envelope containing each soluble packet; the 

foil envelope bears the required labeling. This foil envelope method has the added benefit of 

protecting the soluble packet from moisture which could cause shelf-life problems. Another 

acceptable method is a muffin-pan type of package where each packet is enclosed in a 

depression with a tear-off top that seals each chaxnber. The tear-off top bears the required 

labeling. 

A vital consideration in dealing with soluble packets is how to reduce the likelihood of the user 

removing unlabeled packets from labeled containers long before use and then forgetting what 

they axe. Because laundry detergents and dry bleaches are also manufactured in soluble packets, 

there is the possibility that pesticides could be mistaken as these products. The Agency believes 

that simply packaging a quantity of unlabeled soluble packets in an outer container where they 

could be easily separated from the accompanying labeling does not meet the FIFRA registration 

standard. Each packet must either bear identifying labeling on the film itself (where feasible) or 

on packaging immediately enclosing that packet. PR Notice 94-8 describes in more detail the 

concerns the Agency has with pesticide products containing water-soluble packaging (See 

Chapter 10 for reduced Personal Protective Equipment for water-soluble packaging products 

subject to the Worker Protection Standard.) 

Ao Registered Pesticide Packaged with a Non-Pesticide 

A registered pesticide product, in one container, may be packaged with a non-pesticide 

component, such as an adjuvant, in a sepaxate container (which is to be added to the 

pesticide during mixing). These two containers, combined in one package, may be sold as a 

single unit only if the adjuvant is referred to in the Directions for Use on the label. 

The two containers axe distributed and sold as a single retail unit, and together comprise the 

pesticide product. (See 40 CFR 152.3 and FIFRA 2(u) defining pesticide to include a 

"mixture of substances"). If the two components are bound together with a shrink-wrap 

sleeve or in a box, the full label of the pesticidal component must be visible through the 

wrapping, or the label must be duplicated and attached to, or printed on, the outermost 

container. 

The regulation at 40 CFR 152.3 states that the "pesticide product" includes the package 

intended to be distributed or sold. EPA has jurisdiction over the packaging and labeling of 

any "non-pesticide" which is part of the package. This means that the Agency reviews and 

accepts or disapproves of the non-pesticide that is packaged with the pesticide. The reviewer 
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examines the non-pesticide labeling to determine whether it contains any language that 

conflicts with the pesticide label, but the reviewer does not actually stamp the non-pesticide 

label. An exaxnple of such a non-pesticide would be an activator (such as potassium 

permanganate) which accompanies a pesticide (sodium bromide). EPA reviews the labels 

for both products, but staxnps only the accepted pesticide label, noting any problems or 

changes needed for the non-pesticide label. 

Bo Two or More Pesticides Pack,~ged Together 

Two or more pesticide products may be packaged in sepaxate containers but sold together as 

a single unit. The user may be instructed on the label to tax|k mix the products that were 

packaged together just before application. (FIFRA 2(u)) 

Each container must bear, or be accompanied by, full labeling, and the full labels of both 

containers must be visible. If the outermost packaging obscures any part of the labeling of 

the pesticides, the full labels must be duplicated and attached to the outermost container. 

(40 CFR 156. lO(a)(4)(i)) 

Approaches regarding the labeling for multi-packs and co-packs are dependent on the 

specific issues of each case. Registrants should contact the appropriate division for 

additional information before submitting registrations or amendments that feature multi- 

packs or co-packs or before deciding whether such packaging requires registration. 

Some containers axe too small to contain all required label text. In such cases, it is permissible to 

have text located on accompanying paxnphlets or other collateral material, all of which are 

considered product labeling. The Agency historically has required certain information to appear 

on the label of small containers: 

:> ingredient statement 

i;: signal word 

b~ skull and crossbones (when required) 

!> child hazard warning 

!> EPA Registration Number 

[;v EPA Establishment Number 

the phrase "RESTRICTED USE PESTICIDE" (if so classified) 

i> a reference statement to any accompanying pamphlets. 
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Outer boxes, bubble packs, accordion-pleated attached labels, and plastic self-sealing envelopes 

containing additional labeling have been accepted. 

Whatever the approach, it is important to stress that all labeling must accompany the product at 

point of sale, and that the immediate container must bear a statement referring the user to the 

location of any additional labeling which is securely affixed to the container. All of this labeling 

must be reviewed and accepted. Registrants are encouraged to consult with the Agency about 

special labeling needs. 

VI. Child-attracting packaging ("Attractive 
Nuisance") 

From time to time, registrar|ts package pesticides in containers attractive to children. For 

exaxnple, bait-type pesticides for rodents and roaches have been marketed in little doll houses, fire 

trucks, and other toy-like dispensers or containers that look like food containers, e.g., a milk- 

carton shape. The Agency has not found these types of packages to be acceptable. It may be 

difficult for the reviewer to determine the package style when the final printed label is only a 

printer’s proof and is not usually given a final review. The Agency can require child-resistant 

packaging when the toxicity criteria and use criteria axe met. To ensure that packaging is 

acceptable the reviewer may require the applicant to submit the intended packaging before the 

product is registered. See 40 CFR 157.20, et al. 

VII. Child-resistant packaging 
Child-Resistant Packaging (CRP) is defined as packaging that is designed or constructed to be 

significantly difficult for children under 5 years of age to open or obtain a toxic or harmful 

amount of the substance contained therein in a reasonable time and that it not be difficult for 

normal adults to use properly. See 40 CFR 157.21(b). 

If the pesticide is subject to CRP regulations the registrant must certify (40 CFR 157.34) to the 

Agency that the pesticide as packaged meets the standards set forth in the regulations 

(40 CFR 157.32). An exaxnple of the proper CRP certification lax|guage is found in PR Notice 96-2. 

Additionally, a registrant must maintain adequate records to substantiate the CRP certification 

for the life of the pesticide registration. Voluntary use of CRP requires the registrant meet the 

same standards as mandatory CRP. 
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Any changes in CRP will require an amendment of the pesticide registration (40 CFR 152. 44) 

and a new CRP certification. This amendment must include its designation using the 

American Society for Testing Materials (ASTM) standard D3475-06 "Standard Classification 

of Child-Resistant Packages". Agency approval is required before any packaging chax|ge can 

occur. CRP changes are not notifications. 

A pesticide product may be exempt from the CRP requirements if it is l) classified for restricted 

use, 2) if the package is of a large size (as defined in 40 CFR 157.24 (a)(2)), 3) if the pesticide is 

not toxic, or 4) if an exemption is based on technical factors that preclude using the product. In 

the last two cases, the exemption must be approved by the Agency before the exemption can 

Occur. 

Outside of the listed exemptions above, the Agency has paxtially exempted products from some 

CRP requirements in two instances. For the following types of packaging, review the cited 

Federal Register notices to determine whether CRP requirements have been met: 

Prefilled, nonrefillable a_nt and roach insecticide bait stations not designed or intended to 

be opened or activated in a manner that exposes the contents to human contact 

(67 FR 35910, May 22, 2002). 

Prefilled, nonrefillable termite insecticide bait stations not designed or intended to be 

opened or activated in a manner that exposes the contents to human contact 

(67 FR 35909, May 22, 2002). 

Ao Dye Requirements for Seed Treatment Pesticide Products 

Under 40 CFR 153.155(a), any pesticide product intended for use in treating seeds must 

contain an EPA-approved dye. The purpose of such dye is to impart an unnatural color to the 

seed to signify that it has been so treated. 

Bo Exemptions to Dye Requirements (and related label statements) 

However, the dye requirement does not apply if appropriate tolerances or other clearances 

have been established under the FFDCA for residues of the pesticide. In addition there axe 

some exemptions from the requirement to use a dye that relate to how the product is labeled. 

These exemptions are: (1) products intended and labeled for use solely by commercial seed 

treaters (provided a label condition is met, discussed further below); (2) products intended 

and labeled for use solely as at-planting or hopper box treatments; and (3) products that axe 

gaseous in form or are used as fumigants. 40 CFR 153.155(b)(1)-(3). 
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Commercial Seed Treaters. Pesticide products intended and labeled for use solely by 

commercial seed treaters that do not have a tolerance or tolerance exemption need not 

contain a dye, "provided that the (pesticide product) label bears a statement requiring 

the user to add an EPA-approved dye with the pesticide during the seed treatment 

process:~ 40 CFR 153.155(b)(1). An appropriate label statement would be, for example: 

"Note: This product does not contain dye and is not covered by an 

appropriate tolerance, tolerance exemption, or other clearance under the 

Federal Food, Drug and Cosmetic Act. To comply with 40 CFR 153.155, 

therefore, all seed treated commercially with this product must be colored 

with an EPA-approved dye or colorant of a suitable color to prevent 

accidental use as food for man or feed for animals’ ". 

Any seed treated by a commercial seed treater using a pesticide product labeled in this 

manner cannot be used for or mixed with food or animal feed, or processed for oil. 

If the directions for use indicate a specific dye to use, verify that it is EPA-approved by 

reviewing the lists offered in 40 CFR 153.155(c). EPA-approved dyes for seed 

treatment axe listed in various sections of EPA’s FIFRA regulations. For instance, 

40 CFR sections 180.910, 180.920, and 180.950 contain those dyes approved for seed 

treatment use where a tolerance exemption has been established for the dye. In the 

future, 40 CFR 180.2010 will contain those dyes approved for seed treatment use where 

EPA has determined that residues of the dye only will be present, if at all, at levels that 

axe below the threshold of regulation. Finally, 40 CFR 180.2020 contains those dyes 

approved for seed-treatment use where EPA has determined that no tolerance or 

tolerance exemption is needed for the dye because the use is not likely to result in 

residues in or on food or feed. 

To the extent that the pesticide product is covered by an appropriate tolerance, tolerance 

exemption or other clearance under the FFDCA, no such label statement is necessary on 

the pesticide product, the commercial seed treater is not required to add a dye to the 

pesticide product before treating seed, and the treated seed can be used for or mixed 

with food or animal feed, or processed for oil, in accordance with the applicable 

tolerance, tolerance exemption, or other clearance under the FFDCA. See 

40 CFR 153.155(a). 

Note: If a commercial seed treatment product contains no dye and no instructions to 

dye seeds are mentioned on the label, the label reviewer needs to ensure that the 

tolerance or tolerance exemptions are adequate for all ingredients in the pesticide as 

one would do for a pesticide with food- or feed-site uses. 
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At-planting or Hopper Box Treatments. If the product is intended for direct use on 

seed at planting time, and the pesticide is not cleared by EPA for food and feed use, the 

following statement is recommended on the pesticide product label: 

"Do not use treated seed for food or feed purposes or process for oil. Treat 

only those seeds’ needed for immediate use, minimizing the interval between 

treatment and planting ". 

A statement may be required to ensure no unreasonable adverse effects depending upon 

the characteristics of the ingredients of the product, such as: 

"Do not store excess treated seeds’ beyondplanting time ". 

Label Statements Based on the Worker Protection Standard (WPS) 

Seed treatment products may fall under the scope of the WPS depending on the type of 

treatment. Seed treatment on agricultural establishments in hopper-box, planter box, or other 

seed-treatment applications at or immediately before planting is within the scope of the 

WPS. Commercial treatment of seeds is not within the scope of the WPS. 

An exclusionary statement may be added to a seed-treatment pesticide’s label to clearly 

distinguish between products with uses subject to WPS and those without. The following 

statement may be appropriate for the labels of seed-treatment pesticide products solely used 

at commercial seed treatment facilities. 

"Not for use on agricultural establishments’ in hopper-box, planter-box, 

slurry-box or other seed treatment applications at or immediately before 

planting ". 

Non-commercial seed treatment products must contain all required WPS labeling as 

appropriate. See 40 CFR 156.200, et al. For seed treatment products, there may be a WPS 

exception statement that specifically applies to the Restricted Entry Interval (REI). If the 

treated seeds axe soil injected or soil incorporated, the registrant may add the following 

statement directly after the REI statement in the Agricultural Use Requirements box. 

PR Notice 93-7, page 39. 

"Exception: If the product is soil-injected or soil-incorporated, the Worker 

Protection Standard, under certain circumstances, allows workers to enter 

the treated area if there will be no contact with anything that has been 

treated". 

Label Statements Based on Risk Assessments 

The label reviewer needs to consult the risk assessment. Necessary mitigation measures may 

require that commercial seed treaters add information to the labeling for the seeds. Such 

additional language would be found in the Directions for Use instructing the seed treater to 

appropriately label the seeds he or she treats. To help promote proper use of the product 
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through its life cycle, including after it has been incorporated in the seed, ashy restriction on 

the pesticide product that relates to use of the crop or seed should be included on the seed 

label. Without these restrictions being transferred to the seed label, the person who buys the 

seed may be unaware of these restrictions. The seed label should include statements such as 

grazing restrictions, and replanting dates need to cover treated seed to prevent harm to birds, 

etc., as specified in the risk assessment. 

Examples of additional label statements that may be required on seed-treatment product 

labels on a case-by-case basis in the risk assessment include: 

"The U.S. Environmental Protection Agency requires the following 

statements (or a subset of the following statements as appropriate) on 

containers containing seed treated with (insert name of produc0 ": 

"Store treated seed away from food and feedstuffs’ ". 

"Do not allow children, pets or livestock to have access to treated seeds ". 

"Wear long pants, long-sleeved shirt and protective gloves when handling 

treated seed". 

"Treated seeds exposed on soil surface may be hazardous to wildlife. 

Cover or collect treated seeds spilled during loading andplanting (such 

as in row ends~ ". 

"Dispose of all excess treated seed by burying seed away from bodies of 

water ". 

"Dispose of seedpackaging or containers in accordance with local 

requirements ". 

In addition, other label statements may be required according to the risk assessment on a 

case-by-case basis to address identified environmental or toxicity hazards from the treated 

seed. Consult Chapter 8 for detailed guidance concerning environmental hazard statements. 

Eo Labeling Statements Associated with Federal Seed Act 

Commercial seed labels for treated seeds, as distinct from seed treatment pesticide product 

labels, are required to comply with both the Federal Seed Act (FSA) and USDA’s 

regulations concerning the labeling of treated seed (as found in the Federal SeedAct a~ad 

7 CFR Part 201). In addition, EPA recommends that the labeling of a pesticide product 

intended for use as a seed treatment also identify all the language that will be required for 

the seed label (under the FSA and the USDA regulations). Although the statements below 

are not required under FIFRA for pesticide labeling, it is considered a prudent measure to 

include these statements on seed-treatment pesticides so the user is aware of his or her 

obligations under the FSA when labeling seed. 
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Toxicity Category I Pesticide Label Statements. For commercial seed treatment 

products assigned Toxicity Category I on the basis of oral, inhalation, or dermal 

toxicity, the following labeling statements are recommended to be placed in the 

direction for use section of the pesticide labeling to address the Federal SeedAct 

requirements for treated seed (consult: 

http://www, ams. usda.gov/AMSvl. O/getfile?dDocName STI£LPRD3317429 for a 

detailed explanation): 

"The Federal Seed Act requires that bags containing seed treated with this 

product shall be labeled with the following information: 

(a) a statement such as "Poison", "Poison treated", or "Treated with Poison ", 

(b) the skull and crossbones symbol, 

(c) "This seed has been treated with (insert name of active ingredient of pesticide)". 

and, 

(d) "Do not use for food, feed or oil purposes ". 

Other Commercial Seed Treatment Statements. The following labeling statement is 

recommended to be placed in the directions for use section of the labeling for 

commercial seed treatment pesticide products that do not have appropriate tolerances or 

tolerance exemptions: 

"The Federal Seed Act requires that bags containing seed treated with this 

product shall be labeled with the following information: "This seed has been 

treated with (insert name of active ingredient of pesticide). Do not use for 

food, feed or oil purposes ". 

F. Rinsing Instructions 

General labeling requirements for residue removal or rinsing instructions are 

contained in 40 CFR 156.144 156. Part 156.144 (e) states that EPA may, at 

its own discretion or based on data submitted by any person, modify or waive 

the requirements of those sections or permit or require alternative labeling 

statements. The language below has been approved by EPA as modifications to 

rinsing instructions that axe appropriate for labeling of seed treatment products. 

Nonrefillable container 

Plastic containers: Do not reuse or refill this container. Triple rinse container (or equivalent) 

promptly after emptying. Then offer container for recycling if available, reconditioning if 

appropriate, or puncture and dispose of in a sanitary landfill, by incineration, or if allowed by 

State and local authorities, by burning. If burned, stay out of smoke. 

Triple rinse as follows: For containers with capacity equal to or less than 5 gallons: Empty 

the remaining contents into application equipment or a mix tank and drain for 10 seconds after 
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the flow begins to drip. Add water - at least 2% of the container volume, and up to 1/3 of the 

volume of water needed to make the proper slurry composition with a maximum of 1/4 of the 

container volume - and recap. Shake for 30 seconds. Pour rinsate into application equipment 

or a mix tank or store rinsate for later use or disposal. Drain for 10 seconds after the flow 

begins to drip. Repeat this procedure two more times. If used in application equipment, adjust 

the slurry volume application rate to account for any added rinsate water. 

For containers with capacities greater than 5 gallons: Triple rinse as follows: Empty the 

remaining contents into application equipment or a mix tank. Add water - at least 2% of the 

container volume, and up to 1/3 of the volume of water needed to make the proper slurry 

composition with a maximum of 1/4 of the container volume. Replace and tighten closures. 

Tip container on its side and roll it back and forth, ensuring at least one complete revolution, 

for 60 seconds. Stand the container on its end and tip it back and forth several times. Turn the 

container over onto its other end and tip it back and forth several times. Empty the rinsate into 

application equipment or a mix tank or store rinsate for later use or disposal. Repeat this 

procedure two more times. If used in application equipment, adjust the slurry volume 

application rate to account for any added rinsate water. 

2. Refillable container 

Refill this container with pesticide only. Do not reuse this container for any other purpose. 

Cleaning the container before final disposal is the responsibility of the person disposing of the 

container. Cleaning before refilling is the responsibility of the refiller. 

To clean the container before final disposal, empty the remaining contents into application 

equipment or mix tank. Add water - at least 2% of the container volume, and up to 1/3 of the 

volume of water needed to make the proper slurry composition with a maximum of 1A of the 

container volume. Replace and tighten closure. Agitate vigorously or recircnlate the rinsate 

with a pump for at least 2 minutes, ensuring that the rinsate rinses the walls of the container. 

Empty the rinsate into application equipment or rinsate collection system, for later use or 

disposal. Repeat this procedure two more times. If used in application equipment, adjust the 

slurry volume application rate to account for any added rinsate water. 

Recycling: Once cleaned, some agricultural plastic pesticide containers can be taken to a 

container collection site or picked up for recycling. To find the nearest site, contact your 

chemical dealer or manufacturer, or contact the Ag Container Recycling Council (ACRC) at 1- 

877-952-2272 (toll free) or www.acrecycle, org. 

RegisWo~ts may volunteer products for NAFTA label development at any time. 

At Applying for Registration 

The registroxit should review the information provided in the "Guidance on How to Develop 

a NAFTA Labe?’. Ultimately, a joint submission of the proposed label oxid the U.S. and 

Canadiox~ product specifications must be made to EPA and Canada’s Pest Management 
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Regulatory Agency (PMRA). In the United States, the submission should be as a label 

oxnendment. However, because EPA and PMRA continue to develop this process and 

refinethe guidance for NAFTA label development, the first step should be to contact either 

EPA or PMRA to obtain the most current information and to discuss the submission. 

Currently, Mexico has not been involved in the NAFTA labeling process, but may be in the 

future. 

Bo Registration of NAFTA Labels 

For existing registrations, the U.S. and Canadian label review will run essentially 

independently, with each regulatory authority having independent responsibility for the 

booklets for use in the appropriate country and shoa’ed responsibility for the container label. 

Specifically, the container label would be reviewed by both regulatory authorities, while 

review of the booklets that contain the directions for use would be independent of each 

other. 

For a new registration, the regulatory processes would run concurrently. The regulatory 

agencies would commit to the current accelerated timeframes for joint reviews. In the event 

of one country lagging behind in the registration process, and hence delaying approval of its 

label, the registrant could proceed with essentially the so_me label, absent the NAFTA 

language, and using only the Directions for Use for the country that is ready to proceed with 

registration. 

Co Amendments to NAFTA Labels 

The process required for registration or amendment of a NAFTA label is dependent on the 

format chosen for the labels. The preferred label format consists of separate U.S. and 

Canadiox| booklets with the respective directions for use. This format has the advantage of 

resulting in essentially independent regulatory processes for many types of label 

amendments. This approach is advantageous for registrants because it allows mo_ny types of 

label amendments to move ahead at the pace they normally would, without necessitating 

delay, repackaging, or other issues that are inherent in a single label approach. 

There are several types of potential registration amendments. For the purpose of the NAFTA 

label, they are divided as follows: 

Registration amendments limited to changes that are exclusive to the country- 

specific booklets that contain directions for use, (e.g., addition of a pest, change to 

pre-harvest interval, application timing, etc.) and that do not affect the container label. 

The U.S. ox|d Cox|adiox| processes would run essentially independently of each other, 

with each regulatory authority taking responsibility for the content exclusive to the 

appropriate country-specific booklet. The container label would be reviewed as part of 

the amendment (since it forms part of the NAFTA label for each country). If no changes 

to the container label are made, the label amendment may be approved by the country 

involved with the booklet change. If a change to the booklet would require changes to 
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the container label, these changes to the container label would be provided immediately 

to both Agencies for their simultaneous review. 

Registration amendments affecting the container label (e.g., product name chox~ge, 

change to precautionary statements, etc.) that may or may not affect the booklet(s). 

This type of oxnendment would require review by both countries. If the registram desires 

to have the regulatory processes run concurrently, the regulatory agencies would be 

bound by their respective timeframes for the oxnendment, but commit to trying to 

achieve the shorter timefroxne (between the two agencies) where possible. 

Amendment to change the product formulation. This may or may not directly affect 

the NAFTA label but could have implications for the determination that the products ore 

substoxitially similox. 

The registration of a NAFTA label for a product is based on the product formulation 

being substoxitially similar in both countries and manufactured by the soxrle registrant. 

Any application to amend the formulation would be required to be made to both 

agencies simultoxieously to ensure that substamial similarity is maintained. The 

regulatory processes would run concurrently and would require review by both 

countries (the review may or may not include a review of the product label). The 

agencies would be bound by their respective timeframes for the action, but commit to 

trying to achieve the shorter timeframe (between the two agencies) where possible. 

Manuals 

If the master label makes reference to a mo_nual, then the registrant is required to submit it to 

the Agency for our review. The moxiual should describe in detail any special procedures 

oxid/or technical apparatus involved in the application of the product.If the manual is 

inconsistent with the EPA approved label, the Agency will consider the product misbranded. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 
PESTICIDES AND TOXIC SUBSTANCES 

MEMORANDUM 

SUBJECT: Glyphosate Registration Standard Revision 

TO: Robert Taylor (25) 
Herbicide-Fungicide Branch 
Registration Division (TS-767) 

FROM: 

THRU: 

D. Stephen Saunders Jr., Ph.D. 
Toxicologist, Section V 
TOX/HED (TS-769) 

Theodore M. Farber, Ph.D. 
Chief, Toxicology Branch 

Attached is a revised version of the Toxicology Chapter for 
the Glyphosate Registration Standard. Included are the following: 

i. A revised review of toxicity data for Glyphosate which 
reflects the SAP interpretation of the mouse oncogenicity data, and 
the recent submission of a chronic dog study. The bibliography has 
also been appropriately revised° 

2. updated TOX "one-liners". Page 3 o~. the glyphosate one- 
liners (Caswell #661A) should be replaced by the revised page 3, 
which is appended. 

3. Revised Tolerance Assessment. 

The "Phase II Data Tables" should be updated to reflect the 
submission of the dog study, and the requirement for a repeat 
mouse oncogenicity study. 
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Acute oral and dermal toxicity data (Birch, 1970, MRID 
#00067039) place technical glyphosate in Toxicity Category III. 
Primary eye and skin irritation data (Birch, 1970, MRID #00067039) 
indicate that technical glyphosate is not a primary skin irritant 
(Toxicity Category IV), and is only minimally irritating to the 
eye (Toxicity Category III). An acute inhalation study for the 
technical grade of active ingredient (TGAI) has not been submitted 
and is required. A dermal sensitization study on the TGAI has 
not been submitted and is required. 

Chronic/Oncogenicity 

Glyphosate produced an equivocal oncogenic response in the 
mouse (Knezevich and Hogan, 1983), causing a slight increase in 
the incidence of renal tubular adenomas (a benign tumor of the 
kidney) in males at the highest dose tested of 30,000 ppm. These 
data were reviewed by the Toxicology Branch Oncogenicity Peer 
Review Committee which concluded that the study demonstrated a weak 
oncogenic response. The slides were re-examined by a consulting 
pathologist, and data were submitted indicating that an additional 
kidney tumor had been found in control males (no renal tumors were 
found in controls in the original examination). The Agency then 
requested that additional kidney sections from the mouse study be 
prepared and examined. The resultant microslides were examined 
by a number of pathologists, including Dr. Louis Kasza of Toxico- 
logy Branch. These examinations revealed no additional tumors, 
but confirmed the presesce of the tumors identified in the origi- 
nal study report. The apparent lesion in the control kidney was 
not present in any of the additional sections. After examination 
of the slides, Dr. Kasza concluded that this lesion did not 
"represent a pathophysiologically significant change". 

These data were presented before the FIFRA Science Advisory 
Panel (SAP), which was asked to provide an assessment of the pro- 
per weight of the evidence classification of the oncogenic poten- 
tial of glyphosate. After reviewing all available data, the SAP 
concluded that the data were equivocal, and a clear designation 
of the oncogenic potential of glyphosate was not possible based 
on available data. The SAP proposed that glyphosate be categor- 
ized as Class D, and "that there be a data-call~in for further 
studies in rats and/or mice to clarify unresolved questions". 
The Agency has determined that the existing mouse study does not 
provide sufficient evidence for a resolution of this issue. 
Therefore, a repeat mouse study is required. The Registrant 
should submit a study protocol to the Agency prior to initiation 
of a new study. 

Other non-neoplastic changes noted in high dose male mice 
included centrilobular hypertrophy and necrosis of hepatocytes, 
chronic interstitial nephritis, and proximal tubule epithelial 
cell basophilia and hypertrophy in females. The NOEL for non- 
neoplastic chronic effects was the mid dose, 5,000 ppm. This 
study is classified as Core-Minimum data. 
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The lifetime feeding study in rats (Lankas and Hogan, 198~$ 
MRID 00093879) tested dietary concentrations of glyphosate of 0, 
30, 100, and 300 ppm. These concentrations were adjusted during 
the course of the study so that actual doses of 0, 3, i0, and 31 
mg/kg/day in males and 0, 3, ii, and 34 mg/kg/day in female rats 
were maintained. Thus, the doses tested in the rat chronic study 
were about 1/100 of those tested in the mouse study. Although no 
effect of treatment on the incidence of non-neoplastic lesions 
was noted, a marginal increase in the incidence of interstitial 
cell tumors of the testes was observed. It was concluded that 
the observed increase, although slightly higher in incidence than 
historical controls, was insufficiently large to demonstrate an 
oncogenic potential. An independent review of the data raised a 
question of possible thyroid carcinoma in high dose females. 
After a review of the slides by a consulting pathologist, the 
Agency concluded that the data did not demonstrate a carcinogenic 
response in the thyroldo 

However, in view of the large difference in doses between 
the rat and mouse studies, the Oncogenicity Peer Review Committee 
speculated that "a toxic, or MTD [Maximally Tolerated Dose], was 
not reached in [the rat] study", and that at doses "close to an 
MTD, tumors might have been induced". The rat study was re- 
reviewed for evidence that the highest dose tested was an MTD. 
No effect of treatment on survival, body weight gain, clinical 
pathology, or findings at necropsy was noted. Therefore, there 
is no evidence that the highest dose tested was an MTD. A repeat 
rat study is required in which the highest dose tested is an MTD. 
This study is now re-classified as Core-Supplementary data for 
oncogenicity, and as Core-Minimum data for chronic effects. 

A 1-year chronic feeding study in dogs (Reyna and Ruecker, 
1985) tested doses of 0, 20, i00 and 500 mg/kg/day, administered 
by capsule. The only effect of treatment was an apparent decrease 
in the absolute and relative weights of pituitaries from mid and 
high dose dogs. However, the Registrant has been requested to 
provide additional data in order to better assess this apparent 
effect. The NOEL for this effect has been tentatively established 
as 20 mg/kg/day, and the study is tentatively classified as Core- 
Guideline data pending the submission of additional data. 

Subchronic Toxicity Studies 

No acceptable rat or dog subchronic feeding studies are 
available for technical glyphosate. IBT studies had been sub- 
mitted for both species, however were found to be invalid. 

A 3-month subchronic study in mice (Street et al., 1980, 
MRID #00036803) tested dietary concentrations of--~,--~000, i0000, 
and 50000 ppm of technical glyphosate. A decrease in body weight 
gain was noted in high dose mice, however no gross or microscoplc 
changes were observed at necropsy. The study was classified as 
Core-Supplementary data because hematology, clinical chemistry, 
and urinalysis measurements were not performed° 
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A 21-day dermal toxicity study in rabbits tested dermal do~s 
of i00, I000, and 5000 mg/kg/day for 5 days/week for three weeks 
(Johnson, 1982). The only effect noted was slight edema and ery- 
thema of the skin at the high dose (5000 mg/kg/day). The NOEL for 
these effects was i000 mg/kg/day, and the study was classified as 
Core-Minimum data. 

Teratology and Reproduction 

Acceptable rabbit (Rodwell et al., 1980, MRID #00046363) and 
rat (Rodwell et al., 1980a, MRI~"#00046362) teratology studies 
have been submitted. No evidence of teratogenicity was observed 
in either study. In the rat study, evidence of developmental 
toxicity in the form of unossified sternebrae was noted in fetuses 
from high dose (3500 mg/kg/day) dams. This dose was also toxic 
to dams as evidenced by weight gain deficits, altered physical 
appearance, and mortality during treatment. The NOEL for develop- 
mental and maternal toxicity was 1000 mg/kg/day, and the study 
was classified as Core-Minimum data. 

In the rabbit study, the highest dose tested (350 mg/kg/day) 
was toxic to does as evidenced by altered physical appearance and 
mortality. In spite of the toxicity of the high dose, no treat- 
ment-related fetal effects were noted. The NOEL for maternal 
toxicity was 175 mg/kg/day, and the study was classified as Core- 
Minimum data. 

In the three-generation rat reproduction study (Street, 
1981) and addendum (Street et al., 1982) the most significant 
finding was focal, unilateral, renal tubular dilation in the 
kidneys of male pups from the F3b generation of high dose dams 
(30 mg/kg/day). The NOEL for this effect was 10 mg/kg/day. No 
effects on fertility or reproductive parameters were noted. The 
study was classified as Core-Minimum data. 

Mutagenicity 

Acceptable studies have been submitted to satisfy the Agency’s 
testing requirements for gene mutations, chromosomal aberrations, 
and primary DNA damage. Glyphosate was negative for gene mutations 
in chinese hamster ovary cells (Li et al., 1983) in the presence 
or absence of microsomal activation. Glyphosate was also negative 
for gene mutations in bacteria, with or without activation (Inst. 
of Env. Tox. [Tokyo], 1978; Monsanto Env. Health Labs. #LF-78-161, 
1978). Glyphosate was negative for chromosomal aberrations in 
the mouse dominant lethal test (Rodwell et al., 1980b, MRID 
#00046364), and in the in vivo cytogenetics assay (Li, 1983; 
Ridley, 1983). No primary DNA effects were seen with glyphosate 
in the B. subtilis rec assay (Inst. of Env. Tox. [Tokyo], 1978) 
or in the rat hepatocyte DNA repair assay (Williams, 1983). 
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NeurotoxicitZ 

Even though glyphosate is not a typical organophosphate, a 
delayed neurotoxicity study was conducted in chickens at Industrial 
Bio-Test Laboratories (Fletcher and Arceo, 1976, MRID #00054494). 
Although no evidence of neurotoxicity was noted in the study, the 
validation report for this study noted an absence of raw data for 
dose preparation, and administration, body weight measurements, 
and pathological observations for untreated and positive control 
birds. After evaluation of the study for scientific content, the 
study was classified as invalid on the basis of the extensive gaps 
in the raw data supporting study findings and conclusions. 

Since glyphosate is not an organophosphate insecticide, a 
repeat study is not required. 

Metabolism 

Available metabolism data (Colvin et al., 1973; Colvin et 
al., 1973a) demonstrate that glyphosate-~s ~’apidly excreted b-~ 
rats, as >90% of the administered dose was eliminated within 48 
hours of treatment. In males, the majority of excretion was via 
the feces (80%), and about 15% of the administered dose was eli- 
minated in the urine° In females, about 40% of the administered 
dose was excreted in the urine, which suggests that female rats 
absorbed more glyphosate from the gastrointestinal tract than did 
males° 

After a single oral or intraperitoneal dose less than 1% of 
the administered dose was retained at 120 hours after treatment. 
In animals fed i, 10 or 100 ppm of 14C-glyphosate for 14 days, a 
steady-state equilibrium between intake and excretion of label 
was reached within about 8 days. The amount of radioactivity 
excreted in the urine declined rapidly after withdrawal of treat- 
ment. By I0 days after withdrawal, detectable levels of radio- 
activity were measured in the urine and feces of only the rats 
fed 10 or 100 ppm of the test diet. Only minimal residues of 0.i 
ppm or less remained in the tissues of high dose rats after I0 days 
of withdrawal, with no single tissue showing a significant dif- 
ference in the amount of label retained. 

The submitted studies are deficient in that data for the 
analysis of excreta for the presence of metabolites were not 
submitted, and only 1-3 animals were used in each experimental 
group. The submitted data demonstrated differential effects on 
excretion and retention of radioactivity depending on the mole- 
cular location of the radioactive label. These findings are 
strong evidence that some metabolism of glyphosate occurred in 
rats. 

The metabolism studies for glyphosate are classified as Core- 
Supplementary data, and repeat studies are required. 
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Residue Chemistry Branch (RCB) has determined that technical 
glyphosate contains N-nitroso-glyphosate (NNG) as a contaminant 
at levels of 0.1 ppm or less. Current policy on nitroso contam- 
inants is that oncogenicity testing for these contaminants will 
normally be considered only in those cases in which the level of 
nitroso compounds exceeds 1.0 ppm. Therefore, although a chronic 
feeding study in rats was reviewed and found unacceptable, no 
additional studies are requested at this time. 

Acute oral toxicity data for NNG (Younger Labs., 1975; ibid, 
1976) place it in Toxicity Category Ill. Other acute toxicity 
data for NNG are not available in Toxicology Branch files. 

Chronic toxicity studies in the dog and rat were conducted 
at IBT. After a raw data audit, both studiesowere judged to be 
Supplementary data. Both studies were then evaluated for scien- 
tific acceptability, and the rat study (Morrow et al., 1979) was 
classified as Core-lnvalid due to dosing of the control groups 
with an excessive amount of NaCI which resulted in high mortality 
of control animals. The dog study (Jenkins et al., 1979) remained 
Core-Supplementary after scientific evaluation due to the lack of 
supporting raw data as identified in the raw data audit validation 
report. The only apparent treatment-related findings in the dog 
study were an increase in absolute and relative kidney weights and 
in blood glucose in high dose (30 mg/kg/day) females. The NOEL 
for this apparent effect was i0 mg/kg/dayo 

A 90-day subchronic oral toxicity study with NNG was con- 
ducted in the rat (Pharmacopathics Research Labs., 1982). The 
principal effect of treatment was a dose-related decrease in 
survival, food consumption and body weight gain. A NOEL was not 
established in this study since these effects were noted at the 
lowest dose tested, 3000 mg/kg/day. The study was classified as 
Supplementary data due to inadequate reporting of clinical sign 
and necropsy data, and inadequate identification of the test 
material. 

A rat metabolism study conducted with NNG (Sutherland, 1978) 
demonstrated that NNG is rapidly absorbed and excreted, with the 
kidneys the preferential route of elimination. These findings 
are in direct contrast with the results of the metabolism studies 
with glyphosate, which found that absorption from the gut was 
poor and the majority of excretion occurred in the feces due to 
unabsorbed radiolabel. Tissue residues after 5 consecutive doses 
were minimal, as no tissue contained more than 1.5 ppm of radio- 
label. 

No acceptable studies for mutagenic or reproductive effects 
are available at present for NNG. 
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Plant Metabolite- Aminomethylphosphonic Acid 

Residue Chemistry Branch has determined that the metabolite 
aminomethylphosphonic acid (AMPA) is formed on plants in amounts 
that can range as high as 28% of the total residue on the plant. 
Since the extent of glyphosate metabolism was not adequately ad- 
dressed in the rat metabolism study, the possibility exists that 
the AMPA metabolite could pose a hazard to humans that was not 
evaluated by testing the parent compound, glyphosate. If an ac- 
ceptable rat metabolism study is submitted which demonstrates 
significant conversion in animals of glyphosate to AMPA, addi- 
tional studies on this metabolite may be unnecessary. 

Acute oral toxicity and primary skin irritation data place 
AMPA in toxicity category IV (Birch, 1.973, MRID 0008412[~). The 
primary eye irritation study demonstrated that AMPA was slightly 
irritating to the eye, corresponding to toxicity category III 
(ibid). 

A 90-day subchronic feeding study was submitted (Street, et 
al., 1979) that demonstrated irritation of the urinary bladder in 
rats treated with 1200 mg/kg/day, the LEL in this study. This 
irritation was manifested in the form of hyperplasia of the cells 
lining the bladder, and was noted with increased incidence and 
severity at the highest dose tested, 4800 mg/kg/day. Epithelial 
hyperplasia of the renal pelvis was also noted in high dose rats. 
The NOEL for this effect was 400 mg/kg/day, and the study was 
classified as Core-Minimum data. 

A rat metabolism study (Colvin et al., 1973b) demonstrated 
that AMPA is rapidly excreted as the parent compound. No evidence 
for bioaccumulation was noted in this study, which was classified 
as Supplementary data because the number of animals studied was 
not reported, only males were studied, and the effects of a mini- 
mally toxic dose and repeated non-toxic doses on excretion, meta- 
bolism, and accumulation were not assessed. 

The limited data available for AMPA do not suggest that this 
compound poses any hazard distinct from that of the pare~nt compound. 
No studies are available by which to assess potential mutagenic, 
reproductive, oncogenic, or chronic effects of AMPA. The need for 
additional testing of this compound will be assessed after the 
submission of an acceptable rat metabolism study with glyphosate. 
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Tolerance Assessment 

The Acceptable Daily Intake (ADI) for glyphosate is currently 
based on the finding of renal tubular dilatation in F3b pups in 
the rat three generation reproduction study. The NOEL for this 
effect was i0 mg/kg/dayo Using a 100-fold safety factor, the ADI 
for glyphosate is therefore 0.1 mg/kg/day, which is equivalent to 
a Maximum Permissible Intake of 6.0 mg/day in a 60 kg individual. 
Existing tolerances produce a Theoretical Maximum Residue Contri- 
bution (TMRC) of 1.4238 mg/day from a 1.5 kg diet, which occupies 

1.4238 mg/day x 100 = 23.73% of the ADIo 
6.0 mg/day 

Since the mouse oncogenicity study was equivocal, and has 
been classified as "Category D" according to the Cancer Assessment 
Group Guidelines, the possible findings in the mouse were not con- 
sidered in the tolerance assessment for glyphosateo 
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Tox Chem No. 66]A - Glyphosate 

Study/Lab/Study #/Date Material 

EPA 
Accession 

No. 

;2 Year £eeding/onccgenic 
- rat; IBT; B-564, BTL 
71-32; 1/14/74 

2-Year feeding - dog; 
IBT;#J-565 (651-00565), 
BTL 71-33; 11/30/73 

26 month feeding - rat; 
Bio/dynamic; #77-2062; 
9/18/81 

1-year feeding- dog; 
Monsanto Env. Health 
Labs.; #830116; 8/22/85 

Neurotoxicity - hen;l~T; 
8580-09117; 12/22/76 

Mutagenic - gene muta- 
tion, CHO/~K3PRT; 
Monsanto; #ML-83-155; 
10/20/83 

Mutagenic -DNA repair 
(Rat hepatocytes); 
Monsanto; AH-83-181; 
10/21/83 

Technical 

Technical 
(CP 67573 
Acid form) 

Technical 
98.7% a.io 

Technical 
96,2% a.i. 

Techn ical 

Techn ical 

Glyphosate 
Technical 

i!2789 

112789 

94161 

246617 to 
246621 

260021 

251737 

251737 

Results/LD50, LC50, PIS, NOEL, LEL 

IBT-invalid                         I 

Evaluation considering Canadian 
validation findings of 6/19/78 
and additional data submitted by 
Monsanto on 7/2/82 and reclass- 
ified as IBT invalid 

Oncogenic NOEL > 31 n~!/kg/day (HDT) 
Sys NOEL > 31 mg/kg/day (HDT) 
Supplementary for oncogenicity 
because MTD was not reached in 
this study. Minimum for chronic 
toxicity. 

Doses: 0, 20, I00 and 500 ~kg/day 
Systemic NOEL = kO mg/kg (~6reased 
absolute and relative pituitary 
weights). ~dd~tional data re- 
quested from registrant. NOEL is 
tentative. 

IBT valid per Canadian validation, 
Invalid per scientific e.~alu~tion. 

Not mutagenic with or without S-9 
activation 

Negative for DNAdamage at concen- 
trations between 1.25 x 10-5 and 
1.25 x I0 -i mg/ml. 

TOX     OOZE Grade/ 
Cat~or~. Doc. No. 

000265 
000262 
000280 

000265 
000269 
002134 

I Minimt~ 001425 
002175 
1002666 
I Supplementary 
I (for onco) 
~Minimum 
~ ( for chronic) 
 004465 

Guideline 
(tentative) 

000279 
Invalid 
004465 

Acceptable 
003868 

Acceptable 
003868 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, DC 20460 

rrat.sen@aph.gov.au DEC 2 1 2018 

Dear Dr. Thomson:                                                             OFFICE OF CHEMICAL SAFETY 

AND POLLUTION PREVENTION 

Thank you for the opportunity to participate in the Australian Senate’s Rural and Regional 
Affairs and Transport References Committee for inquiry and report. I am responding on behalf 
of Unites States Environmental Protection Agency’s Acting Administrator. Andre,,,,, Wheeler 
because my of’lice is responsible for regulating pesticides in the United States. 

Like you and your colleagues, we are committed to providing thrmers timely access to safe, 
environmentally sustainable and productivity enhancing products. While, we cannot speak on 
Australian Pesticide and Veterinary Medicines Authority’s processes for reviewing and 
reassessing the safety of agricultural chemicals, we can describe the U.S. Environmental 
Protection Agency’s processes to the Committee’s purposes to provide a comparison to 
APVMA’s processes. We would be happy to continue these discussions with the Rural and 
Regional Affairs and Transport References Committee or our counterparts in Australia. 

U.S. EPA’s process for reviewing and reassessing the safe& of pesticides: 

The pesticide registration and registration review processes are under the broad authority of the 
following laws. These laws hold EPA accountable for its pesticide processes and outputs: 

Under FIFRA, it is illegal to sell or distribute a pesticide unless it is registered by EPA. EPA 
registers pesticidcs based on sufficient scientific data l-br the agency to conclude that it can be 
used safely for the intended purpose, tbllowing approved label instructions and precautions. 
Under FIFRA. pesticide labels are legally cnlbrccablc: they bear the statement: "’It is a violation 
of lizderal lmv to use this prodt,c~ in a manner inconsistent with its labeling.’ Such tnisusc can 
subject the applicator to civil or cri~ninal penalties. FIFRA provides primary cnforccmclu 
tCSlxmsibilitv for pesticide use to the states. Each state has a lead agency (oi’tcn the state 
department ot’agriculturc) with primary responsibility tbr investigating and enfbrcing incidents 
involving the use of pesticides in the state. 

All pesticides tbllow a standard rc.,.z’istra~ion and rc."i>;taatitm rex ic~\ process. EPA followed the 
standard protocol for generating a work plan, requiring data, reviewing open literature data, 
evaluating registrant submitted studies+ completing risk assessments, and soliciting public 
comment. 

Internel Address (URL) ¯ http/]w’ww epa gov 
RecycledlRecyclable ¯ Printed wdh VegelaNe O~l Based Inks on 100% Postconsumer. Process Chlorine Free Recycled Paper 
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As a federal agency, our funding is determined by Congress. EPA’s Office of Pesticide Programs 
also collects PP,[:\ i’cc~ from pesticide registrants. PRIA also sets decision revie,~ timelines so 
that EPA reviews and makes a registration decision in a timely manner. Additionally, PRIA 
authorizes EPA to collect maintenance fees from registrants to support registration review. 

Like in all executive agencies, EPA employees are subject to the cmt~lo\cc s~andards o~ ethical 
c~nduc~ issued by the U.S. Office of Government Ethics. These standards provide specific 

assurances to help guarantee impartiality. EPA employees maintain a high level of ethical 
conduct to maintain the public trust. 

Furthermore, members of the !!;!.il~.,~, Scicntilic ..\dvis{,r’, P~mcl are classified as 
~t~VCI’[1111CIlt_ CI1"1[~[0\ t2CS" and are similarly subject to critical .~crccmn<_, ~md trainin~ as required by 
the office of government ethics to ensure members do not have conflict of interest and can render 
impartial advice, 

Public participation is vital to the effective registration and registration review of pesticides. All 

interested individuals and groups are equally welcome to participate in our multiple opportunities 
lbr public comment, which are established in the registration and registration review processes. 
For more inl-brn|ation on how stakeholders can participate see the Public Partici!9c,titm l’ro~:css 

lor lT.cmi~.tiatitm ,\ction~ and the ()]2?ortunitic~ tt> I>zwticipaic in Pcsticid,: ]-~cc\aluatitm. 

Another way we ensure the inclusion of stakeholders in our scientific and policy decisions is by 

consulting our federal advisory committees. The I’c.~ticidc Iho~"4m Dial~uc C’ommittcc, in 
particular, is a representative federal advisory committee. Representative members are selected 

to represent a diverse group of stakeholders to provide feedback to EPA on various pesticide 
regulatory, policy, and program implementation issues. In selecting members, EPA will consider 
candidates from pesticide user, grower and commodity groups; consumer and 
environmental/public interest groups; farm worker organizations; pesticide industo, and trade 

associations; state, local and tribal governments; federal government; academia; the general 
public; and public health organizations. 

Transparency and independence policies: 

EPA strives lbr transparency in our scientific analyses. Our science policies, guidance 
documents, and guidelines have been through peer review and public comments, and are publicly 
available. Our scientists develop independent, objective evaluations of studies sponsored by 
pesticide registrants and those available in the open scientific literature. Risk assessments and 
regulatory decisions are routinely published in a federal docket tbr public comment and EPA 
seeks feedback from the public on its scientific methodology and its proposed regulatory 
decisions. Public comments are reviewed and considered in decision-making. Our scientists 
routinely give presentations to the public and to other scientific experts. We also frequently meet 
with stakeholders (including industry, growers, non-governmental organizations, states) on 
numerous issues pertaining to pesticides. When necessary, EPA also holds publicly accessible 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory Panel (SAP) 
meetings to seek feedback and/or technical advice from independent experts. As part of this 
review process, all relevant documents and studies are accessible in a public docket. 

2 

Exhibit 6127 0002 



The independence of regulatory decisions made by the Australian Pesticides and Veterinary Medicines Authority (APVMA) 
Submission 109 

EPA performs its own independcnt evaluation of available data to ensure that pesticides do not 
pose unreasonable risks to human health or the environment. Often the dataset is composed of 
hundreds of studies and consists of data from a variety of sources, including extensive human 

health, product chexnistry, environmental fate, and ecotoxicity data from the pesticide producer, 
other pesticide companies, academia, and published scientific literature. The agency strives to 
use high-quality studies to inform risk assessment decisions. 

Data collection: 

Any company that registers pesticides in the U.S. under the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) or seeks a tolerance (maximum legal residue in food) or tolerance 

exemption for a pesticide under the Federal Food, Drug, and Cosmetic Act (FFDCA) must 
conduct a broad suite of studies to meet the requirements of registration. These studies include 

product chemistry, product performance, human health, environmental fate, ecotoxicity, post- 
application exposure, spray drift, residue chemisto’, and others. _A cg_t_nplctc list of rcq_uircd 
~ludics is available on I.’.PA’s ~vcbsitc. 

FIFRA gives EPA broad authority to establish or modify data requirements and timing for 
individual pesticide registration actions to achieve statutory and program objectives, Data 
requirements for pesticide registration actions are tbund in the Code of Federal Regulations at ._4(_~ 
C I.I?, Pm-I 15N. These regulations give EPA substantial discretion to make registration decisions 
on the basis of what we determine to be the most relevant and important data for each action. 

The National Academy of Sciences National Research Council (NRC) has encouraged the 

agency to move toward systematic review processes to enhance the transparency of scientific 
literature reviews that support chemical-specific risk assessments to inforn~ regulatory decision 
making. EPA employs "fit for purpose" systematic reviews that rely on standard methods for 
collecting, evaluating, and integrating the scientific data supporting the agency’s decisions. For 
the evaluation of the human carcinogenic potential of glyphosate, data were collected by 
searching the open literature and other publicly available sources (e.g., recent internal reviews, 

evaluations by other organizations). Internal databases were also searched It’or studies conducted 
according to Organization for Economic Cooperation and Development (OECD) test guidelines, 
Office of Chemical Safety and Pollution Prevention (OCSPP) harmonized test guidelines, and 

other pesticide test guidelines (OPP guidelines). A separate systematic review of the open 
literature was performed for hazard identification and characterization purposes to identify 
studies that could potentially impact the human health risk assessment. 

Scientific approaches used to assess evidence: 

EPA uses the same standard iisk assessment l?r~ccdurc for all pesticides. See an overview of the 
Office of Pesticide Program’s standard process tbr risk assessment on EPA’s website. Each step 
in risk assessment (planning, hazard identification, dose-response assessment, exposure 
assessment, and risk characterization) tbilows standard criteria. Standard guidance lbr human 
health risk assessment for pesticides are followed tbr every case and are publicly available. 
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Similarly, EPA’s standard process for conducting ecological risk assessment and standard 
guidance for ecological risk assessment are publicly available. 

The agency strives to use high-quality studies when evaluating pesticide chemicals and considers 
a broad set of data during this process. This includes registrant generated studies, typically using 
OECD test guidelines, required under FIFRA, as well as peer-reviewed scientific journals and 
other sources, such as other governments and academia. All studies are thoroughly reviewed to 

ensure appropriate conduct and methodologies are utilized and that sufficient data and details are 
provided. This ensures that decisions are informed by the best science available. 

Studies submitted to the agency are generally evaluated based on OECD, OCSPP, or OPP test 
guideline requirements to determine whether studies are acceptable for use in risk assessment 
and EPA’s conclusions about individual studies are summarized in DERs. To evaluate open 

literature studies, criteria described in the 2012 OPP guidance for considering and using open 
literature toxicity studies to support human health risk assessment are followed. This guidance 
assists OPP scientists in their judgement of the scientific quality of open literature publications. 

More specifically, the document discusses how to screen open literature studies for journal 
articles/publications that are relevant to risk assessment, how to review potentially useful journal 
articles/publications and categorize them as to their usefulness in risk assessment, and how the 
studies may be used in the risk assessment. As with submitted studies, those deemed 

unacceptable are noted and subsequently excluded from evaluations. EPA uses a weight-of- 
evidence approach when integrating data from multiple sources to take quality, consistency, 
relevancy, coherence biological plausibility, and uncertainty into account. Application of weight- 
of-evidence analysis is an integrative and interpretive process routinely used by EPA and 

outlined in its ri~k as.wssmcnt m~idclincs. 

Furthermore, all final work products are subjected to multiple levels of internal peer review. 

This includes reviews of individual studies, hazard and exposure assessments, risk assessments, 
and any additional supporting documentation. 

Glyphosate’s review: 

The glyphosate registration and registration review team is composed of more than two dozen 
staff with expertise in various disciplines, including toxicology, pharmacology, epidemiology, 
chemistry, biology, environmental fate, entomology, statistics, risk management, and 
communications. 

EPA will follow the standard protocol when the registration review process reaches the 
regulatory decision-making phase for glyphosate. However, given the high level of public 
interest in glyphosate’s reevaluation and the IARC’s conclusion regarding glyphosate’s cancer 
potential, additional steps were used for glyphosate to ensure transparency and scientific quality. 

Following the IARC decision regarding glyphosate, the EPA Office of Pesticide Program’s 
(OPP) Cancer Assessment Review Committee (CARC) conducted an independent review of the 

available data for its own reevaluation. Subsequently, a more comprehensive systematic review 
of studies submitted to the agency and available in the open literature was performed. Al! 
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relevant studies were then incorporated into the weight-of-evidence evaluation of the human 

carcinogenic potential of glyphosate, which was presented to the FIFRA SAP. The panel 
members were selected based on their knowledge of core expertise needed for the evaluation of 

the human carcinogenic potential, such as epidemiology, animal bioassays, and genotoxicity. 

As part of the process with the FIFRA SAP, all supporting documentation was publicly 
available, which included full study reports, the agency’s individual study reviews (data 

evaluation records, or DERs), and the agency’s issue paper detailing the process and decisions 
undertaken to reach the conclusions based on a weight-of-evidence approach. The m~n.~c!i.pt t~, 

the ~l’,l?]_~.£~atc I"II"IL~\ gAP nm.’cting is also available. 

EPA’s risk assessment for glyphosate was conducted independently of any other organization 

and the IARC decision did not influence EPA’s conclusions. EPA’s cancer classification t~br 
glyphosate is based on a weight-of-evidence evaluation in accordance with the agency’s 2005 
Guideline tbr Carcinogen Risk Assessment. The dataset considered by EPA included studies 

submitted fbr registration of glyphosate, as well as studies identified in the open literature as part 
of a systematic review. EPA also incorporated data that were not previously available into its 
evaluation. IARC only considers data that have been published or accepted tbr publication in the 
openly available scientific literature. As a result, IARC only considered a subset of the studies 
included in EPA’s evaluation. EPA also did not use some studies that IARC incorporated into 
their evaluation because EPA did not believe the studies were appropriate for determining the 

human carcinogenic potential ofglyphosate. For example, genotoxicity studies conducted in 
non-mammalian species (i.e., worms, fish, reptiles, plants) were excluded from the EPA’s 

evaluation because they were not considered relevant for intbrming the genotoxic risk in 
humans. 

EPA is confident in its conclusion that glyphosate is not likely to be carcinogenic to humans. 
EPA’s .conclusion is consistent with other countries and regulatory authorities including the 

Canadian Pest Managemcnt Regulatory Agency, Australian Pesticide and Veterinary Medicines 
Authority, Europcan Food Safety Authority, the European Chemicals Agency, German Federal 
Institute for Occupational Safety and Health. The Joint FAO/WHO Meeting on Pesticide 
Residues, the New Zealand Environmental Protection Authority. and Food Safety Commission 
of Japan. 

EPA’s draft human health risk assessment evaluated dietary, residential/non-occupational, 
aggregate, and occupational exposures. This included an in-depth review of the glyphosate 
cancer database, including data from epidemiological, animal carcinogenicity, and genotoxicity 
studies. All the evidence used. and EPA’s weight-of-evidence approach is summarized in the 
human health draft risk assessment and associated documents. 

In the draft ecological risk assessment, EPA used the most current risk assessment methods, and 
completed a comprehensive evaluation of the potential effects of glyphosate exposure on non- 
target organisms. Full details on the evidence used as well as the EPA’s methods tbr estimating 
them, can bc found within the ecological risk assessment. 

For lnore intbrmation, read the dralt risk 
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We are currently reviewing public comments received on the draft assessment and plan to 
publish the proposed interim registration review decision for glyphosate in 2019. The proposed 
interim registration review decision will outline any proposed mitigation measures to reduce risk, 
if any are needed. 

Thank you again l~br reaching out to us. I hope you find this int-brmation useful in compiling your 
report. If you have further questions, please do not hesitate to contact me. 

Sincerely, 

Richard P. Keigwin 
Director 
Office of Pesticide Programs 
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Notice To: Manufacturers, Producers, Formulators, and Registrants of
Pesticide Products

Attention: Persons Responsible for Federal Registration and
Reregistration of Pesticide Products

Subject: Label Statements Involving Product Efficacy and Potential for
Harm to Property
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I. Introduction

This notice explains EPA procedures in approving pesticide labels
that include claims relating to the efficacy of agricultural pesticides
and provides a warning to growers regarding reliance on label
statements regarding pesticide efficacy. EPA is issuing this notice at
this time to correct a misunderstanding regarding the FIFRA label
approval process and efficacy claims that is reflected in a series of
court decisions concerning the preemptive effect of FIFRA.



II. Legal Framework



a. Registration And The Label Approval Process
EPA approves pesticide labels in the process of registering a
pesticide under FIFRA. FIFRA specifies that EPA shall register a
pesticide if:

i. its composition is such as to warrant the proposed claims for
it;
 

ii. its labeling and other material required to be submitted
comply with the requirements of this Act;
 

iii. it will perform its intended function without unreasonable
adverse effects on the environment; and
 

iv. when used in accordance with widespread and commonly
recognized practice it will not generally cause unreasonable
adverse effects on the environment.
 
 
 
 
 

v.  
vi.  

7 U.S.C. 136c(c)(5). Although the first registration requirement
identified above mandates that EPA consider efficacy of label
claims, Congress, in 1978, explicitly gave EPA the authority to
waive that requirement. FIFRA states:

In considering an application for the registration of a pesticide,
the Administrator may waive data requirements pertaining to
efficacy, in which event the Administrator may register the



pesticide without determining that the pesticide's composition is
such as to warrant proposed claims of efficacy.

7 U.S.C. 136c(c)(5). The legislative history explains that Congress
believed that product performance issues for agricultural
pesticides were adequately addressed by information from
government and university sources and market forces:

This authority [to waive efficacy data] will be used most
commonly with respect to agricultural pesticides, due to the high
level of knowledge concerning pesticidal efficacy that prevails in
the agricultural community, the existence of means for
communicating efficacy information to users, the organizational
expertise of the Department of Agriculture, the extension
services, and the universities in this area, and the stake the
industry has in marketing products that are efficacious.

S. Rpt. 95-334, 95th Cong., 1st Sess. 20 (July 6, 1977).

EPA has acted under this authority to waive, by regulation, data
requirements as to efficacy issues for all agricultural pesticides.
44 Fed. Reg. 27932, 27938 (col. 3) (May 11, 1979); 40 CFR
158.640(b)(1); see also 47 Fed. Reg. 57624 (December 27, 1982).
EPA concluded that agriculture pesticides are "effectively
regulated by the marketplace," 44 Fed. Reg. 27932, 27938 (col.
3) (May 11, 1979), and that waiving review of the efficacy of
agricultural pesticides in the registration process would enable
the Agency to focus of its "primary mandate under FIFRA":
investigating "the health and safety aspects of pesticides." 47
Fed. Reg. 53192 (November 24, 1982); 47 Fed. Reg. 40659,
40661 (col.1) (September 15, 1982). EPA pointed to private legal
actions for damages as one factor that would ensure that
pesticide manufacturers sold an efficacious product: "pesticide
producers are aware that they are potentially subject to damage



suits by the user community if their products prove ineffective in
actual use." 47 Fed. Reg. 40659, 40661 (col.2) (September 15,
1982).

EPA has also, by regulation, promulgated various requirements
pertaining to pesticide labels. These regulations bar the
registration of any pesticide with a misbranded label, 40 C.F.R.
152.112(f), and contain specific examples of label statements
that are considered false or misleading and thus render a label
misbranded. 40 C.F.R. 156.10(a)(5). Additionally, the regulations
have requirements for warning statements and mandate that
pesticide products have adequate use directions. 40 C.F.R.
156.10(h) and (i).

b. State Preemption Under FIFRA
FIFRA permits states broad authority to regulate pesticides but
makes it unlawful for states that undertake such regulation to
"impose or continue in effect any requirements for labeling or
packaging in addition to or different from those required under
this Act." 7 U.S.C. 136v(b). A number of federal court decisions
have held that this preemption of state authority as to pesticide
labels bars damage claims in state court by growers against
pesticide manufacturers. The courts have reasoned that allowing
such a claim by a grower would be, in effect, permitting the state
to impose label requirements "in addition to or different from" the
federally-approved label.

 



III. Label Approval And Pesticide Efficacy

There have been several recent preemption decisions involving
claims by growers concerning pesticidal efficacy or property damage
caused by a pesticide. For example, in Taylor Ag Industries v. Pure-
Gro, 54 F.3d 555 (9th Cir. 1995), several growers sued the
manufacturers and distributor of a pesticide that the growers alleged
had damaged their cotton crop even though they had applied the
pesticide according to the label directions. The court denied the
growers' claims on the ground that allowing recovery of damages
would interfere indirectly with EPA's "rigorous label-approval
process." Id. at 560. In Welchert v. American Cyanamid, Inc., 59 F.3d
69 (8th Cir. 1995), and Worm v. American Cyanamid, Inc. 5 F.3d 744
(4th Cir. 1993), growers sued a pesticide manufacturer seeking
recovery for harm to crops allegedly caused when the
manufacturer's herbicide remained in the soil and damaged rotated
crops. Both courts dismissed the growers' claims noting that EPA's
labeling regulations required instructions on rotational crop
restrictions. The courts reasoned that to permit such lawsuits "would
be to allow state courts to sit, in effect, as super-EPA review boards
that could question the adequacy of the EPA's determination of
whether a pesticide registrant successfully complied with the
specific labeling requirements of its own regulations." Welchert, 59
F.3d at 73; Worm, 5 F.3d at 749.

These court decisions are based on the premise that, in approving
labels for agricultural pesticides, EPA examines, or at least has the
obligation to examine, the efficacy of the pesticide and related issues
such as the potential for the pesticide to cause property damage.
The courts, however, have not taken into account the plain language
of the statute on this issue and have misinterpreted the thrust of
EPA's regulations. As noted above, in actual fact, EPA, with
Congress' approval, stopped evaluating pesticide efficacy for routine



label approvals almost two decades ago. Further, as explained
below, EPA's regulations do not require a review of efficacy of
property damage issues for agricultural pesticides.

EPA's labeling regulations must be interpreted in light of the statutory
requirements for registration and EPA's waiver of the requirement for
efficacy data on agricultural pesticides. Because efficacy data is not
reviewed as part of the registration of agricultural pesticides, it would
be incorrect to contend that the label approval process involves an
examination of the efficacy of the pesticide. Rather, the label
approval process is centered on the issue of the whether label,
including the specification of use sites and the directions for use on
the label, meets the core requirement for registration: that the
pesticide not cause "unreasonable adverse effects on the
environment." That term is defined as "any unreasonable risk to man
or the environment . . . ." 7 U.S.C. 136(bb). Accordingly, the primary
focus in the label approval process for agricultural pesticides
involves assessing and regulating the potential risks to humans and
the environment posed by such pesticides.

To this end, EPA applies the requirements in its labeling regulations
with an eye to risk not efficacy issues. This is illustrated by how EPA
applies label requirements regarding pesticide use sites and
directions for the use of pesticides including directions concerning
rotational crops. Label regulations require that pesticide use sites
(e.g., specific crops, animals, etc.) be listed on the label because
assessment of the dietary risk of pesticides is based on the foods
that legally may contain the pesticide, and, under FIFRA, the label
establishes the legal limits on use of a pesticide. 7 U.S.C. 136j(a)(2)
(G). Use sites are not reviewed as to the pesticide's efficacy for those
crops. The label regulations address the directions for use of a
pesticide for the purpose of insuring that pesticide applicators and
farmworkers are adequately protected. Additionally, directions for



use establish legal limits as to the amounts of pesticide that may be
applied and thus allow EPA to control and estimate dietary exposure.
EPA does not check to see whether application equipment
mentioned in directions for use will be harmed or whether other
property damage might occur. For example, the label regulations on
directions for use specify that rotation crop restrictions are required
when needed "to prevent unreasonable adverse effects upon the
environment." 40 C.F.R. 156.10(i)(2)(x). Such restrictions are needed
for certain pesticides to prevent uptake of residual pesticide residues
from the soil into crops for which the pesticide is not registered.
EPA's concern is that the consumption of the rotated crop would
increase dietary exposure to the pesticide residue. Rotational crop
restrictions are not reviewed to determine if the rotated crop would
be injured by the residual pesticide residues.

An additional requirement for registration, noted above, is that the
pesticide's labeling comply with the Act. Separately, EPA, by
regulation, has required that labeling not be misbranded. 40 C.F.R.
152.112(f). However, these registration requirements should not be
read as reintroducing efficacy concerns into the label approval
process. Having directly given EPA the authority to disregard efficacy
issues, Congress could not have intended that, once EPA exercised
this authority, the same efficacy issues would come in through the
back door of the label approval process. Under the statute and its
regulations, EPA still must determine in registering a pesticide if the
pesticide's label complies with FIFRA or is misbranded but, unless
EPA reinstates the requirement to submit efficacy data (either
generally or with regard to a particular pesticide), that compliance
and misbranding inquiry will generally not extend to the evaluation of
the efficacy of the pesticide.



Efficacy and property damage issues are at times relevant to the
continued registration of a pesticide. FIFRA's "unreasonable adverse
effects" standard requires EPA to take into account "economic,
social, and environmental costs and benefits of the use of any
pesticide." 7 U.S.C. 136(bb). A pesticide's efficacy and its potential
to cause property damage are factors to be considered in
determining the economic benefit a pesticide provides to farmers.
However, in light of EPA's waiver of the efficacy data requirement for
initial registration, these issues would generally only arise following
the registration of the pesticide, including approval of the pesticide
label. For example, if a pesticide manufacturer were to learn that one
its registered pesticides was causing property damage, the
manufacturer would be obligated to report that information under
section 6(a)(2) of the statute. 7 U.S.C. 136c(a)(2). Additionally, if EPA
discovers new risk concerns with an already- registered pesticide, it
might examine efficacy data with regard to the pesticide in making
an evaluation under the unreasonable adverse effects standard to
determine if the product's registration should be cancelled or
suspended.



IV. Conclusion

EPA hopes this Notice will be useful to courts, the regulated
community, and pesticide users. EPA believes this Notice should be
helpful to courts in preemption cases that involve EPA's labeling
regulations. For example, some courts have mistakenly assumed
that EPA's labeling regulations concerning the directions for use of a
pesticide have an efficacy component. Further, other courts have
erroneously concluded that because a pesticide label contained
warnings regarding property damage that EPA had necessarily
evaluated such warnings and found them to be truthful and
adequate. As to registrants and applicants for registration, this
Notice is intended to confirm that EPA has not altered its regulation
relating to the waiver of efficacy data requirements for the
registration of agricultural pesticides. Finally, as to pesticide users
this Notice is intended to clarify that EPA's approval of a pesticide
label does not reflect any determination on the part of EPA that the
pesticide will be efficacious or will not damage crops or cause other
property damage.

Daniel M. Barolo
 Director, Office of Pesticide Programs

Pesticide Registration Home

About Pesticide Registration

Electronic Submission of Applications

Pesticide Registration Manual

Fees and Waivers

Registration Information by Type of Pesticide

https://www.epa.gov/pesticide-registration
https://www.epa.gov/pesticide-registration/about-pesticide-registration
https://www.epa.gov/pesticide-registration/electronic-submissions-pesticide-applications
https://www.epa.gov/pesticide-registration/pesticide-registration-manual
https://www.epa.gov/pesticide-registration/pesticide-registration-fees-and-fee-waivers
https://www.epa.gov/pesticide-registration/registration-information-type-pesticide


— Antimicrobial Registration

— Biopesticide Registration

— Conventional Registration

— Inert Ingredient Regulation

Requirements and Guidance

— Data

— Forms

— Labeling

https://www.epa.gov/pesticide-registration/antimicrobial-pesticide-registration
https://www.epa.gov/pesticide-registration/biopesticide-registration
https://www.epa.gov/pesticide-registration/conventional-pesticide-registration
https://www.epa.gov/pesticide-registration/inert-ingredients-regulation
https://www.epa.gov/pesticide-registration/registration-requirements-and-guidance
https://www.epa.gov/pesticide-registration/data-requirements-pesticide-registration
https://www.epa.gov/pesticide-registration/pesticide-registration-manual-chapter-20-forms-and-how-obtain-them
https://www.epa.gov/pesticide-registration/labeling-requirements


EXHIBIT

54   3/5/22  BEP

Summary of ORD comments on OPP's glyphosate cancer assessment
December 14, 2015

1. ORD scientists have reviewed OPP's glyphosate cancer analysis and selection of cancer
descriptor. The reviewers included two epidemiologists^ a pathologist, and several scientists 
with significant expertise in cancer risk assessment. With the exception of one reviewer who 
participated in the recent IARC review and two reviewers who participated in the CARC review, 
an in-depth review of the original literature was not undertaken.

2. The goal of this focused, expedited review was to consider the characterization of glyphosate as 
"not likely to be carcinogenic to humans," given lARC's recent decision and looking at the 
totality of the available cancer database.

3. There are several epidemiological studies that vary in quality and study design. For many of the 
epidemiological studies, it appears that the small sample sizes limit their power to detect an 
outcome other than the null hypothesis. There are some epidemiological studies that show non- 
statistically significant elevated risks. One meta-analysis brings together those studies to 
strengthen the analysis and finds slightly elevated risks. The overall conclusion from IARC is that 
there is limited evidence of an association between glyphosate and non-Hodgkin's lymphoma 
(NHL). One major point is that a determination of causality is not what one would expect from 
most of the studies that are available given their design and power.

ORD's epidemiologists agree with IARC that there is "limited evidence" of carcinogenicity in 
humans and understand lARC's definition of "limited evidence" as "a positive association has 
been observed" for which a causal association is "credible, but chance, bias, or confounding 
could not be ruled out with reasonable confidence [IARC Preamble, section B6]." OPP preferred 
to dichotomize the epidemiological evidence to be either "causal" or "not causal." This 
dichotomization appears to be the major factor in the different positions between OPP and IARC 
with regard to the epidemiological data.

Frameworks for data analysis and causal determinations that are currently in use by EPA and the 
risk assessment community include gradations of causality. EPA's Cancer Guidelines utilizes 
these gradations to inform cancer descriptor choices. An example of situation where a less than 
causal determination is used is for the descriptor "likely to be carcinogenic to humans" - an 
agent demonstrating a plausible (but not causal) association between human exposure and 
cancer. The OPP draft risk assessment does not appear to follow these approaches. It would 
appear that OPP's use of a "yes/no" approach would only lead to cancer descriptors of 
"carcinogenic to humans" or "not likely to be carcinogenic to humans."

4. Glyphosate has been tested in a large number of 2-year rat and mice studies, including several 
studies conducted in the same strains. A wide range of tumors have been observed in these 
studies, including adenomas and some carcinomas. Tumors have been observed in thyroid, liver, 
skin, pancreas, hemangiosarcoma, lymph, testes, mammary glands, kidney and lung. However, 
the tumor incidences were generally not statistically significant in pair-wise comparisons and 
were generally within the range of historical controls. Most tumor types were only observed in 
one study despite repeat studies within the same strain and similar doses at or above the limit 
dose.
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The tumors found in more than one study were in the pancreas and liver, and were observed in 
2 of 4 studies in Sprague Dawley (SD) rats. A positive trend was found for male combined renal 
tubule adenomas and carcinomas in one CD-I mouse study. This tumor is relatively rare in CD-I 
mice. A positive trend was also found for hemangiosarcoma in males in another CD-I mouse 
study. What makes the database so unusual is the large number of animal bioassays that have 
been conducted and the variety of types of tumors that have been observed, albeit usually at 
very low incidences. The OPP evaluation concluded that all of the tumors found were not 
treatment-related.

OPP (and EFSA) focus on pairwise comparisons (which were generally not significant), while IARC 
also uses trend tests, which yielded several significant results. In a few cases, OPP reported 
trend test results that differed from those of IARC but did not report which test they used. EPA's 
cancer guidelines state that "Trend tests and pairwise comparison tests are the recommended 
tests for determining whether chance, rather than a treatment-related effect, is a plausible 
explanation for an apparent increase in tumor incidence. Significance in either kind of test is 
sufficient to reject the hypothesis that chance accounts for the result."

5. The ORD reviewers noted that the analysis of the cancer data in the assessment was basically 
conducted on a study-by-study basis instead of using a more inclusive, systematic approach to 
provide an integrated analysis of the data. The cancer database for glyphosate is unusual. It is 
difficult to predict whether such an approach would yield a different outcome. It would likely be 
a large undertaking. A thorough evaluation of the mutagenic potential of glyphosate was not 
included in the assessment and was not conducted as a part of this review. This aspect of the 
assessment is important because if there is evidence of mutagenic potential or if a mutagenic 
potential has not been adequately ruled out, then characterization of glyphosate as "not likely 
to be carcinogenic" could be problematic for this reason alone, given the lack of a high-quality 
negative epidemiological study.

6. The main issue is whether the characterization of cancer potential for glyphosate as "not likely 
to be carcinogenic to humans" represents the best evaluation of the data. There are five ERA 
cancer guideline categories:
- Carcinogenic to humans
- Likely to be carcinogenic to humans
- Suggestive evidence of carcinogenic potential
- Inadequate information to assess carcinogenic potential
- Not likely to be carcinogenic to humans

According to the cancer guidelines, characterizing a chemical as either "carcinogenic to humans" 
or "not likely to be carcinogenic to humans" has a high bar with phrases such as "strong 
evidence" and "robust data" included in these descriptors. For glyphosate, nobody—including 
IARC—supports the top category (carcinogenic to humans). The descriptor "not likely to be 
carcinogenic to humans" is appropriate when "the available data are considered robust for 
deciding that there is no basis for human hazard concern." Examples include situations where 
there is "convincing evidence in both humans and animals that the agent is not carcinogenic" or 
animal evidence is available that "demonstrates a lack of carcinogenic effects in both sexes in 
well-designed and well-conducted studies in at least two appropriate animal species (in the 
absence of other animal or human data suggesting a potential for cancer effects)."
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"Likely to be carcinogenic" means that the "weight of the evidence is adequate to demonstrate 
carcinogenic potential to humans," giving as an example "an agent demonstrating a plausible 
(but not definitively causal) association between human exposure and cancer, in most cases 
with some supporting biological, experimental evidence, though not necessarily carcinogenicity 
data from animal experiments."

"Suggestive" evidence covers a spectrum of evidence ranging from "a positive cancer result in 
the only study on an agent to a single positive result in an extensive database that includes 
negative studies in other species." In ORD's experience, chemicals can fall into this category at 
the low end or the high end of the spectrum.

The descriptor "inadequate information to assess carcinogenic potential" is appropriate when 
"available data are judged inadequate for the other descriptors," and for which "additional 
studies would be expected to provide further insights." However, examples for when to use this 
descriptor range significantly from "little or no pertinent information," conflicting evidence (not 
to be confused with differing results, where "depending on the WOE, differing results can be 
considered either suggestive evidence or likely evidence)," to "negative results that are not 
sufficiently robust for not likely."

Summary: The ORD reviewers have not extensively discussed which descriptor might be most 
appropriate for glyphosate. In ORD discussions to date, "carcinogenic to humans" is clearly not 
applicable, and IARC and OPP are in agreement. One might classify glyphosate as "likely" on the basis of 
experimental data alone, by accepting positive trend tests at two anatomical sites (despite differing 
results in other studies) or by viewing these tumors (which not everyone accepts) as rare. One level 
down on the continuum puts you at "suggestive evidence." For this descriptor, one could argue that the 
evidence is not strong enough for the "likely" descriptor but it cannot be dismissed. The positive 
association (i.e., limited evidence) of carcinogenicity in humans could arguably rule out the last cancer 
category ("not likely to be carcinogenic"). One could also argue that this unusual data set is best suited 
to the descriptor "inadequate information to assess carcinogenic potential" based on an argument that 
the results are not sufficiently robust for the descriptor "not likely."

ORD Recommendation: To strengthen OPP's human health assessment and address the differences in 
the potential cancer findings, we recommend the following:

Expand the discussion of the cancer data and subsequent findings to include a detailed and 
thorough discussion of the rationale that caused OPP to come to a different conclusion than IARC, if 
not directly noting the IARC findings themselves. Key controversies in how one could evaluate the 
data should be highlighted to provide transparency in how the Agency is making its determination. 
OPP could include a discussion of the strengths and weaknesses of choosing one cancer descriptor 
over the other.
We understand that OPP plans to take the assessment to the SAP for external peer review. We 
recommend developing charge questions that will be specific to the cancer findings and ask the 
panel to address the specific scientific differences that exist between the IARC and OPP cancer 
determinations. ORD is willing to work with OPP to draft the charge questions, or review them 
before they are finalized.
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PROCEEDINGS 

DR. MOORE: Thank you. I;m pleased to have the 

opportunity to talk to you this morning and hopefully spend 

most of the day with you as you work through your agenda. I 

would hope that today we could discuss and maybe even start 

a series of procedures or processes that may be different from 

the interaction between the agency and the Scientific Advisory 

panel in the past. The motive behind seeking some of the 

changes, I believe, is to maybe better utilize the timeand 

the ~talent that’s represented in the Scientific Advisory Panel. 

I know in some discussions I’ve had with previous panel member~ 

as we~l as maybe some of you as well, there has been some 

frustration exhibited on the part of paDel members as to the 

best utility of their time and maybe also an interest in maybe 

having a chance for a broader opportunity of perspective of 

~hat’s going on within the presticide program, a better sense 

of followup of what happened on actions that had previously 

been deliberated by the panel, as well as maybe some preview 

if you will of upcoming actions. I’.m certainly amenable to 

trying to enculcate ~phonetic) those requests into our pro- 

:eedings and would ~ike to propose,.with your’agreement after 

~he next day or two, making it a practice of meeting with you 

~ometime during each of your sessions and trying to do a number 

of things that you’ve talked about, that you would like. 

I think the agenda that is before you today represent: 
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a change in previous practice in that some of the issues that 

had been brought to you historical~y had not been discussed 

in front of the Scientific Advisory Panel or opinion solicited~ 

As we get into these, I think it will become apparenl 

that while the agency is comfortable with the action that its 

taking, it also feels that in this case, the Scientific Advisor 

Panel may act as an appropriate public surrogate to review 

some of the rtivities that we do and also some of the decisions 

outside of the more traditional formalistic types of activity 

that you, by statute, must be involved with. What comes to 

mind there are the more formalistic activities whereby you musl 

be consulted and pass judgment on proposed actions leading to- 

wards cancellations, proposal making or. things of that sort. 

I might take a few minutes, since there are three ne~ 

identify a process that I think 

I consider to be the vane of the 

~esticide programs existence and my existence as well, and 

~aybe the industry shares that same view. That is the process 

)f reevaluation and leading to reregistration of old pesticides 

~he process has certainly been a ~ime-consuming one; at times 

Ls onerous with regRrd to the nature of dispute~.and I think 

:he agency does have a process that it is trying, to follow 

~ith some degree of regularity today and the process.basically 

goes through a standard evaluation process. 

We’ve got roughly 600 active ingredients that we put 
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into the category of old pesticides and of that 600 we’ve got 

roughly half that represent food us@ pesticides The Agency 

:’developed and published a number of years ago, a scheme whereb) 

it would prioritize which of those would be done and in what 

’order. We have, in the m~in, tried to adhere to that scheme 

of review. The bias of those chemicals which get reviewed 

first is heavily weighte~ towards food use pesticides and 

heavily weighted towards volume of use. 

The reason we have this is, of course, I always say, 

,rimarily the 1972 amendments to FIFRA radically changed the 

statute and required it to be a heavy health environmentally- 

based statute with a fair demand for health and safety data to 

be part and parcel of the evaluation process. 

Chemicals that had been registered prior to that date 

were suddenly found, if you wall, with their files lacking in 

the types of data that were suddenly thrust upon the Registrant 

of the agency. 

It has been the process of going ~through the files 

3f the old pesticides, seeing what’s there and what’s not there 

requiring as appropriate, additional studies and then getting 

~hrough the evaluation of those studies and in ~ome instances 

in the process of that evaluation, identifying chemicals that 

!may be cause for concern to the agency due to healtS, or environ. 

~ ental effects, and then triggering it into what was originally 
~called the RPAR process, more recently called a special review 
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process. Then the culmination of that special review process 

being either restrictions of certain use, no change in some 

circumstances, or in other circumstances, leading to cancel- 

lation of the majority if not all uses of the pesticide. 

The process that the agency has used to try to get 

through this system has been the development of a registration 

standard and a registration standard basically is a compilation 

of what is known about that chemical at the time that the 

file is evaluated. 

Sot in the early years, it often was a collation 

of what was missing in the file. For example, on a food use 

chemical, our guidelines call for two studies that test for 

oncogencity potential, rat and mouse typically; a chronic one 

,ear studyt usually in the dog; two teratology studies. 

These early registration standards identified the 

fact that either these were not in the files or one was in the 

file or one was missing or whatever the case may be, culmSnat- 

ing in a requirement in a formal sense, pu~ back on the regis- 

trants to commit to develop such data, to fill the data base. 

Realizing that in this process of doing a registra- 

tion standard, th~ way it was being done, it’was in a way some- 

what of a hollow exercise because there was too~many data gaps 

to make it a meaningful evaluation of what was in the file. 

To try to make it a better process, the agency did, in antici- 

ation of what would be coming several years down the road, trie 
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i! 
to start this data call-in requirement earlier, particularly 

for those studies that had long lead times, the two year studi~ 

or basically the two year studies are terata S~udies, the 

chronic studies, et cetera, with the hope being that at some 

stage in the future, when you tried to put this 

standard together, you were hopefully working with an essen- 

tially full data set as ~ar as what were the formal requiremen. 

for food use material, and we have started to enter into that 

era as we get into registration standards, we are basically 

seeing fairly robust data set and it’s not replete with major 

gaps of infQrmation, particularly as it relates to the long 

lead items. 

So, we’ve worked at this process, at the rate -- at 

least the last three or four years -- of about 25 registra- 

tion standards a year, Some people have identified doing 

quick calculations, given the size of the mountain to climb, 

the 600-odd~ we ought to get done somewhere around the yea/~ 

2003 or some other f±gure of that sort. Be that as it may, 

there.is a systematic process we have adhered to, our self- 

imposed schedule for the last several years. 

Typically I think &ll of this activity is not seen 

~y a group such. as yourself. The exception to that would be 

:hat in those instances whereby one in the review of. such 

information finds something that puts it into a special review. 

that process then somewhere involves this group. 
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. If.p~st experience is typical to project fo; the future 

you’re going to see roughly somewhere around 18 to 24 percent, 

it’s in that range of registration standards that get kicked 

into special review. So, roughly one-fifth of the chemicals, 

give or take, are put into special review for one reason or 

another. 

The thing that. is different in what you’re going to 

do today and then part of tomorrow is both in the review of 

some of these registration standards, the agency has not seen 

fit to put something into a special review but that indeed the 

nature of its decision is of sufficient import from at. least 

:2 Iithe interest on some parts of American society, that we thought 

13 it was appropriate to make sure there w.as a public awareness 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

23 

24 

as to what the agency’s decision was, and in this case, we’re 

going to share it with you as well -- the reviews of ghyphosate 

0ryzalin, Amitraz and Acephate, fit into this 

of activity. 

So, this is the general process. Something that we 

would also like to do is that historically the agency has I 

think come to this group clearly at the PD2-3 Stage. It has 

proposed a course ®f action and then it seeks’ the statutorily 

required comments from the SAP. 

I would like to change that process and how I would 

like to change the process is to involve the SAP on a routine 

~asis with a briefing of anything that is entered into special 

!i 
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review since the last meeting that was held and give you the 

basis of why it was entered, and at the same time, outline 

the course of action that is anticipated including the time 

lines to bring this activity to conclusion. 

Historically in the past, we’ve gone to a PDI stage 

which is essentially is a public announcement on thepart of 

the agency as to what was the nature of the concern and what 

data was available to underpin that concern. We then went int( 

a stage that, if on the basis of information.that was received 

further intense evaluation, the concern was held to be -- was 

to be of no consequence, we then we would exit from the process 

through a PD2. I’m not sure I’ve ever issued a PD2 since I’ve 

been ~erer come to think oZ it. It’s ~arely used. The typical 

is to get to a PD2-3 stage where        is a proposed 

of action which gets reviewed and then ultimately a 

PD4, Position Document 4 which becomes the agency’s final pro- 

~ouncement. 

I think it would be beneficial to the agency as well 

~s tO the pane1 lOT US, as we got i~to the PDI stage to articu- 

late to you the basis of our concern, what information we see 

that we will either require or will revie~ with some greater 

~egree of intensity that we hope will allow us ~o come up with 

reasoned judgment as to where we want to go to mitigate this 

oncern, whatever it may be, to have the benefit of your though~ 

:hat if indeed the information we’re seeking will be most 
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responsive, to try to bring the appropriate knowledge to bear 

on what is the correct solution. 

One thing that is also, I think, a positive aspect 

.from my vantage point, of the special process, is because we 

are entering into this era whereby we have a relatively robust 

data set as we get into this review of the standards or estab- 

lishment of the standards, we are, I think, going to find in 

more instances, that we feel we have adequate data in hand to 

propose the solution. We don’t have to necessarily go to a 

PD1; announce what the problem is and then .identify something 

we need in the way of additional information before we can 

progress to the PD2-3 stage. I think you’re going to see the 

agency feeling because it has a relatively full data set, it 

has adequate information in the files in addition to have 

identified the issue, to characterize that issue and hopefully 

allow one to propose what a solution might appropriately be. 

The reason I like this is it obviously speeds up the 

)rocess rather than go through PDI, stop, comment, evaluate, 

PD2-3, comment, s~op, et cetera, PDA; it allows one to g~t in 

and get out of the’process faster and ~ think on net, there’s 

zertainly a lot to be gained from such a %itdation. 

A chemical that is not being discussed by this group 

23 i~Jut I think will probably come to this group this next meeting 

hat fits this PDI-2-3 category is the announcement that the 
: 

25 ’~.agency put out, and I think it’s still in public comment period 
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is the turf and sod uses of diazanon. Here’s a case where 

’the agency felt it had adequate information to propose -- to 

identify %~nat the problem was and to propose what might be a 

solution to the problem. The reason it’s not being discussed 

this time is we’re st~ll in the process of comment period and 

then this will come to you with the benefit of all of those 

comments at a future date. 

I point that out as maybe being an example of what’s 

go~.nq to b% ~.omewhat more of the norm than the exception which 

clearly it has been to date. 

The ~. thing I might discuss ~ "~ 
and T will ........ r~gh= now, _ 

discuss it to pose a problem without solution, could also be 

-- I was going to touch a little bit on FIF~A re- 

authorization from a congressional 
Let me bring 

it up now. 

That is, as Z described this data call-in proces~ for 

the. chronic data or the data that has long lead time, we had 

identified the simplist part of the process and that was that 

we have what xs called Part 158 gui~@lines which identifies 

the types of information that is neede~ for the registration 

Df a pesticide for a variety of uses and ~t’g in tabular form 

Dne way or the other. 

The simplist part of the process from a da~a call-ln 

~n filling the gaps of old pesticides clearly is that if cur- 

:ent regulations require terato!ogy studies in two species, and 
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iithere’s only one study in the final, it doesn’t take too much 

ll;of :;~ental q~na~tics to realize that one’s missing and indeed 

identify that as a requirement to be filled. That’s what has 

been done for all of the full use pesticides right now. ~’;e 

have gone through in the data call-in for the chronic data 

sets and have got a commitment on the part of registrants to 

do tha~ in those instances where there’s not a commitment to 

the filling of such data, we suspend the use of the pesticide. 

We finished up somewhere around la~e September or 

early October all of the chronic data ca!~in for food use 

ma£erials. What is probably more problemmatic is how one 

addresses studies that may be in the agency file, that second 

teratology study or the first one that was in the file, that 

as we go through the data call-in, if it’s in the file, we 

~o not at that time evaluate that study as to adequacy, it’s 

just a question -- there is one there, so it must have been 

held to be adequate at one time or another." 

Some of these studies, by today’s standards, 2ar- 

Zicularly, would be found to be ina~4quate, either because of 

failure to comply with GLPs, inadequat~ documentation of dose 

administered or for a variety of reasons, th~ number of ani- 

mals that might be used per dose group is inadequate as far as 

what is a current requirement, so it’s fairly labor intensive 

and also a subjective evaluation to go through some of these 

old studies. You don’t throw them out because they ~n’t meet 
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roda.v’s GLPs, that’s maybe an unfair guide post, so ".;hat one 

has to do is go through these old studies some time in the 

4 

5 . taulO.~. 

6 ]~ere the study is found to be adequate, we then 

7 have the full data set..Where the study is found to be inade- 

8 quate, you then face the circumstance of having to turn around 

agaih and yet go back to the registrant or registrants, as the 

10 ~case may be, and put on a requirement for that theroretical, 

,, i!o  o e I’mao oo 
.nd 4o through the process again. 

That sounds well but if indeed one of the major 

14 .urges of Congress and society in general is to get through 

l ~he reregistration nrocess, I think we’re in a system right 

Iow that. allows_.us to continue to shoot ourselves in the foot. 

!That is, I might identify in 1985, that a new two year study 

18 i~~as needed because there was only a rat study in the file, 

!Lnd there was a commitment to do the mouse study and the regis- 

I~ }!ration standard comes up on schedule in say 198~ to have the 

21 
%ew study in file, and then in the review’of"the old study, you 

lind it to be inadequate. The new study is maybe suggestive of 22 

~ome oossibie fact and you’re still lacking the old.study for 
23 ,,       - 

24 reason, and you then lay on the requirement for a new 

25 itudy and you basically are saying to the. public, I’m concerned 
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based on the new data, however, come back in five years, while 

we wait for the second study to come in. I think this is in- 

consistent for an impatient public -- ! think might be a safe 

way to say it. 

We have looked at -- I’m told the program ad nauseum 

has looked at previous years -- as to how can one get through 

this process so that you can make it a determination on even 

the studies that are in the files as to adequacy, sufficiently 

in advance of doing a registration that if indeed 

a study is held to need replacing, that you can do it so that 

everything is kind of on the table when you’re looking at 

everything? I must confess despltemy continued intuitive send 

that there’s got to be a fairly easy, straightforward way in 

doing it, I’m continually persuaded 5y the program that you 

can’t get there from here real easy. I ~hink this is a proble~ 

area that continues to plague me, plague the igency, and will. 

continue to be a significant negative drag on being able to 

get through this old chemical reregistration process. 

We have toyed with the idea of -- just to give you a~ 

example -- arbitrarily saying that studies beyond such and suck 

a date are just in~.~equate, but you know, you c~n’t do that. 

If tkat study was negative and it’s held to be inadequate be- 

cause say you don’t get five animals per dose group,, on the 

other hand, the next chemical you look at might have been posi- 

tive in the teratology study with five animals per dose group 
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and I ¢]on’t think this group would sit there and say you shoul¢ 

throw it out. 

The other aspact of it is that age is not necessaril~: 

a criterion for adequacy of a scientific report, but now when 

you absent that, you basically are saying you’ll have to do it 

on a case-by-case basis. I forget the number of studies that 

are in the fil~s of chemicals that have not yet gone through 

the registration standard. Somebody correct me, is it 30,000? 

VOICE: 45,000. 

DR. MOORE: 45,000 studies, so I think that’s what 

makes it the formidible task of going through. I raise it to 

the group that if you wake up in the middle of the night with 

a bright idea, write it down. ~ think it is an area that is 

a major concern, will continue to be a major concern. 

How I say it might fit into pesticide reauthorizatioz 

there has been an effort, for a number of months now, tha~ has 

been ongoing involving the National Agricultural Chemicals 

Association as well as a couple of the public interest groups 

or environmental groups in trying to see if they could reach 

conceptual accord on what have been ~-lstor~cally very conten- 

tio~s issues as it. relates to the pesticide statute. 

They did reach conceptual agreement on a number of 

~hese issues back in August and September, and in t~.e subse- 

uent months, have been working on translating ~hose areas of 

conceptual agreement into statutory language that may allow 
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process. 
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to bec,:%,me reality in a F!FP~A reauthorization 

One of the area that is of keen interest in such 

an effort is this reregistration process, to accelerate the 

reregistration process. Everything that I have seen that talk~ 

about the acceleration of the process, while it clearly iden- 

tifies that by certain times definite, you will be through 

some of the key steps in the process, it does nothing towards 

identifying any way that one can get through .this 40,000-odd 

materials to be consistent with getting the total job done 

without kind of stopping the whole process to just review old 

studies. 

Part of the problem in reviewing old studies is that 

as you can imagine, it’s very time intensive. If the outcome 

of the review of a significant number of old studies is that 

they have tO be replaced, basically you’ve lost all that tLme 

as well, because when the new study comes in, you’re going.to 

have to reinvest that time to evaluate. 

I might just stay for a minute with pesticide reau- 

there are some ten or a dozen conceptual areas 

in which this coalition has been working, two’th~t I will 

lighlight just for your benefit. One ~:as the re~egistration 

~rocess and the other one was the process of cancellation, the 

~ulmination of a special review process, again, the intent bein 

~o accelerate the process whereby one can get it done sooner 
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They have identified a process that will clearl!." 9et 

one through this system faster than is current practice or 

historic practice. 

i might mention that the agency, while strongly 

advocating a process that needs to be streamlined that gets 

us through the s~’stem faster, in fact we so testified last 

l!arch, has problems with what is being identified as the solu- 

zion because the solution that is in some of the draft statutor 

lanquage in this case is basically taking the same system and 

just making the wheels turn I don’t think the wheels 

can just faster concistent with what’s needed. 

On the other hand, there’s certainly a need to look 

at other areas of interest. There is a statement in there 

that tries to focus on the inerts issue of pesticides which 

some of the older members of the panel are aware of. There 

is also an attempt to come up with some type of consensus lang% 

as it deals with pesticides and ground water, So the number 

~f issues thathave been focused on in this effort don’t repre- 

sent the easy ones necessarily; they ~e some of the more diffi 

~ul~ ~nd what have. historically been some of.th~ more conten- 

tious issues. 

My sense is -- my personal sense is that ~ere will 

~e a very significant attempt in the next few months to try 

:o go forward with a FIFRA reauthorization statute, probably 
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coming out of the House. I wall not be so brash as to predict 

..its success or the lack thereof. 

The other thing I would like to do is to go through 

some of the materials that fit in with some of the activities. 

I thought we would provide you with a copy of actions, what’s 

to some of the material that this panel has seen in 

the past. I don’t intend to dwell on each and every one 

of these. 

1080 is maybe a favorite that comes before 

theScientific Advisory Panel in one form or another. It 

happens to lead this list;~dthe agency basically as it relate£ 

to 10"80, did identify there was going to be a need for a 

federal registration and there would ]:ave to be some data 

generated in support of that registration. 

One of the issues as it relates to 1080 and the use 

of 1080 is certainly oriented towards concerns of endangered 

species. 

It may be appropriate at some time in the not too 

distant future to have this panel spend some time discussing 

how EPA is interacting with the Office~of Endangered 

in the Department of Interior as it gets through going with 

some of these chemicals and the legitimate concerns that are 

raised either by the agency and concurred in by the.Office of 

Species or sometimes when the Office of Endangered 

Species identifies something that has significant impact on 
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registration or the nature of the registration of 
¯ 

i:certain pesticides. I think it is an area, as we get through 

l!this rezegistration process, is coming up with ,greater and 

!greater frequency. 1080 is certainly one of those areas -- 
’stricnine is another one that has been an issue. 

EDB is maybe of somewhat historic interest. All 

pesticide usage of EDB are essentially cancelled with one 

exception and the current exception is that one can use EDB 

for fumigation of citrus destined for exportu The condition 

~:,at the agency had ~as that it would allow this as.~tuning that 

the importing country was aware of it and was willing to receiw 

I!food that had been fumigated with ethylenedibromide, and secon~ 

13 

14 

15 

16 

that the degree of exposure to workers~ U.S. workers, in this 

case, involved in the fm~iga£ion were held to be at 

levels of risk. 

The other thing that one did with EDB is that we 

=ancelled tolerances of food to make sure that indeed one .wash’ 

18 ~mporting, in this case, EDB treated material. The tolerances 

Ig 

20 

21 

22 

23 

on foods expired last fall. The agency did go out late in the 

calendar year soli6iting public comment on whether or not one 

should for a two year period of time tolerances on mango~ 

since there currently is no adequate means of f,umigating mangos 

into this country. We require f~£igation; it’s par5 of the 

24 

25 

~SDA requirements because of the various fruit flv infestations 

ihe public com.~aent was on feasibility of the propriety of doing~ 
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:~e did receive wel! over !00 ¢’o~.~ents and we’re in the 

process of making a determination a~ to whether or not that 

would be continued for a two year period of time. I think thal 

will be announced -- what the agency will do will be announced 

very shortly. 

Aldecarb represents a chemical that went into special 

review in June of ’84. ~y sense is that a PD2-3 or a more 

definitive determination as to what the agency wishes to do 

or proposes to do on aldecarb should come to.the Scientific 

Advisory Panel sometime this fiscal year. I look for somebody 

to correct me if I’m erroneous. I didn’t say in our next 

meeting but I think it will be sometime in the fiscal year. 

~mitrol again represents a chemical that went into 

special review in 1984. The Scientific Advisory Panel did 

comment on it. The Agency is continuing to analyze that data 

and again, my sense is it will come to this group sometime 

in this fiscal year. 

Gycophal has been to this group a couple of times 

and summarized here. The first time it came as to its concern~ 

that related to possible environment effects due to the DDT 

trace-l~e contaminants and the possible adverse consequences 

~)rimarily on birds of one sort or another, went,through t~at 

~art; we also revisited a second time as related to whether or 

not there was oncogenic potential inherent in gycophal per se. 

~o~e do not have a final decision promulgated on gycophal as yet 
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Part of the reason for that deals with the need to interact 

with the Office of En’dangered Spec±es as to what risk there 

may or may not be associated with the use of gycophal. 

Non-wood uses of                   (phonetic) is 

there. It’s come to SA~; the question was raised 

as to neutral coal tar oils and we did make a distinction on 

that point. I don’t propose to talk about synazene -- 

(phonetic) -- or whatever. 

Alar (phonetic), I " ~ mlgh~ mention, this group looked 

at dominizide (phonetic) at your last meeting, I believe and 

:,as you may or may not have read, the agency has, based on 

12 
the co~ents from the Scientific Advisory Panel as well as 

13 
other co..nments, including comments from USDA, has decided not 

14 
to move forward with its proposed cancellation action which is 

what you reviewed last SeDtemJoer, and indeed, has come up with 

~ a requirement which I believe the registr~t has agreed to, 

to fill in a variety of data gads, prLn]arilv dealing with 

~8 
zarcinogenicity or two year studies of both dominizide per se, 

as well as the uns~etrical dimethylhvdrozene matabolyte. 

h%at is being passed out heTe is just a press releas. 
a0 

bac[~ground that was issued when the auency wen~ public with 

its announcement in January. We did a fairly good job, I 22                                        -                                             , 
think, of su~arizing where we are with dominizide. 

2~ 

The other area that we might Just share with you, 
24 

~g 
ain new things for the future what we just went through 

, 
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some things that were put into special ~eview in 

the past and will be coming to ,~ou.’There have been a couple 

of other chemicals that have gone into special review since 

you last met. 

One I had mentioned briefly was diazanon (phonetic) 

and the other one that has gone in is triphenyl-lO hydroxide. 

I will give you again b~ckground information on both of those. 

The concern on triphenyl-lO is primarily environmental as 

opposed to human health concerns at this time. The concern 

is the larvacidal effects associated with use of this material 

as an antifowling, paint on the hulls of ships and we’.re in 

the process of trying to collect additional data on that. 

Again, the background shee~ is fairly factual as to what’s 

known about the product. 

Is there any projection of time line on triphenyl- 

i0 as to when we would hope to move forward from where we are 

today which basically is an expression of cause for concern 

to a formal proposa!? I suspect it’s late this calendar year 

at the earliest. 

Part of the issues dealing ~ith these products is 

that the ~mount -n it appears to be that the.aiount of tri- 

phenyl-lO that will leech, if you will, from the hull of a 

ship is somewhat dependent on the nature of the formulation 

of paint under which it is applied. We’re trying to come up 

with something thatwould be a better paradigm to trying to 
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estimate which formulations might result in a certain rate of 

release. We’re also trying to get’more definitive data that 

gets down to dose levels in which you may have a do effect 

level as it relates to larvacidal on mollusks of 

one sort or another. Evidence we have to date suggests that 

low levels were still giving significant larvacidal 

activity for these materials. 

Also, for your interest, there has been review of 

these types of materials by some of the European countries 

and they have taken action against some of those, or restricte¢ 

the use of those that might be identified partly in that 

hand6ut that I gave you. 

The last thing I would like to talk a little bit 

about is guidelines of the agency. ~;e’ve -- the agency in 

this case~ not just the Pesticide Progra~ -- has felt a need 

for some degree of consistency in scientific evaluation across 

the agency, particularly as one looks at the w~riety of things 

that say the air program, or water program, or pestici,~es, 

or various parts of the agency may look at, the realization 

that many of the Chemicals of interes~t are of cross media 

concern, 

As we all know, for example, the use of pesticides 

in certain circumstances results in levels of pesticide per se 

of metabolytes pesticide being present in water supplies des- 

h ined for drinking of one sort or another. For example, the 
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use of carbon as a fumigant was held to be one 

of the major contributors to carbon’tetrachloride in the 

ambient air. 

With that in mind, it was clearly felt that there 

needs to be some degree of consistency of analysis of data 

to decide whether there was or was not a problem, let alone 

to then go on to conjuring up courses of action, which 

stimulated the agency through Bill Ruckelhaus to come uo with 

set of guidelines for assessing various types of data. 

These guidelines were published in the Federal Register in 

late 1984. One of the guidelines dealt with developmental 

toxicity; another one dealt with carcinogencity; another one 

dealt with exposure. I’m forgetting a couple of the other 

ones, but several of them. 

There was an attempt to put one together on systemic 

toxicity which I think has to some degree and has 

not left the agency but again, that’s another one that is 

due to go out. 

The pesticide program does participate in the deve!o 

merit of these general guidelines and a~s a_Dart of the acen~ cy, 

as an integral part of the agency, certainly.trles -- more 

than tries -- does adhere to these guidelines in the course 

of its day-to-day operation.                            . 

The one I thought I would mention this morning as 

an example of it was the developmental toxicity guideline, i 
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might also mention that co,~nents have been received on all of 

these as a result of their Fedezal’Register publication; com- 

ments have, in the main, for all of these been analyzed and 

it is anticipated that these will be promulgated this final 

in the near term. For example, I know the cancer guideline 

was revised based on comments and that revision was also 

reviewed by the Scientific Advisory Board of the agency. I 

think it’s scheduled to be promulgated in final form imminentl’ 

and similarly some of these other ones. 

The developmental toxicity one I think did a n~mber 

of things that should be of interest to this group. By virtue 

of cal2ing it a developmental toxicity guideline rather than 

teratogenio or teratology guideline, it was certain!y explicit~ 

emphasizing the fact that there are a variety of things beyond 

structural malformations that may be of iegitL-nate interest 

in assessment of the chemical, whether it be ~itered growth 

of the embryo or fetal utality (.phonetic) or functional decre- 

ments in addition to skeletal or other types of morpho!ogic 

changes. 

It did £ry to define its activities as it relates to 

the use of these t?rms and how yo~qould go abo~t trying to 

evaluate those various terms. It also describes in some degree 

and I think these have been made available to you; if they 

haven’t, you should get them -- they also tried to identify 

~hen and under what circumstances one would try to apply 
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ap,.orop~’iate statistical considerations to evaluation of such 

data. 

It also spoke to the use of short term surrogates 

for evaluation of birth defects. That point, it identified 

the possible utility of what is referred to the Chernoff- 

Cavlock Assay in that regard as well as the possible utility 

of certain in vitro assays. 

The other thing that i think may be of interest to 

this group, given the propensity of this 9gegcy to quantify 

risk of one sort or another, it did speak in this issue of 

maybe the desirability to be able to quantify in some means 

a developmental toxicity risk but also with knowledge in the 

document that the stateof the art was such that it was frought 

with a fair number of perils and that indeed more work needs 

to be done in this area, which is ongoing. It did not propose 

a specific quantitative estLmate approach. Part of that might 

have been in response to something that was developed and 

promulgated as an advance notice of proposed rulemaking by 

the Office of Toxic Substances on or about that time which 

was dealing with the gycol ethers in Which the invitation for 

public comment in that regard, also suggested a possible appro~ 

to its ,Tuantifying the risk that was associated with certain 

of the gycol ethers. There was .uninimity of response it was, 

you got As for effort, and while nobody was going’to argue 

that indeed there clearly was development of reproductive risk 
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associated with exposure to the methyl and ethyl gycol ethers, 

attempts to quantify those risks probably were best left in 

the desk drawer for current periods of time and indeed the 

that, one’s inability to do this. 

I have stated before, and I think I’ve stated to thi~ 

group, outside of carcinogenicity, I think an area that is a 

discrete area of toxicity that is probably going to catch as 

much attention in the next several years as anything is going 

to be in the area of developmental tox!city.data, particularly 

as it comes out of the pesticide program. As you get through 

t~ie reregistration of old pesticides, you basically are going 

to have 300 active ingredients in which you have good, up-to- 

developmental toxicity, teratology data on two species. 

i don’t think ~.~e’ve developed, in the agency or society, a 

very good conceptual framework yet that we’re all comfortable 

with. Maybe that’s the key,’in w~ich most Eeo~le are com- 

fortable with, as to how you handle the analysis of such data. 

Implicit in this is, I think, a number of policy, science 

policy type decisions that have to be faced up to. 

~f you look at what we do i~ oarcinogenicity, while 

we all collectively as a society still bite,’fight, scratch 

and kick over certain kin~s, if you look over the years, we 

have evolved certain things and we do have a process that 

talks about a positive intu species as opposed to one species 

alone. We tend to put a different categoriz’ation on it, hark t 
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:he IARC guidelines if nothing else. 

~e tend to try to talk about certain types of respon~ 

and may well be held of lesser human risk importance than 

other types of responses, some of the rodent liver 

responses as it relates to carcinogenicity or things of that 

sort. 

We don~t have a similar s~,stem that people are com- 

fortable with as it relates to the total integration’of multi- 

studi~s dealing with teratology. My sense is that we need to 

develop one as an agency and if there’s any group that’s 

:’probably going to be given an opportunity to look at some of 

this ~ype of data, it’s probably going t~ be the Scientific 

Advisory Panel, just because of the vol~me of data that’s goin 

to come in. It just stands to reason to me that some percentag. 

of those are going to be positive. 

The guidelines are silent in my opinion on that 

basic issue as to how one does this or how one doesn’t do that 

Again, it may be showing the better part of t¢i~dom by being 

silent. 

to say. 

Wendell~.I don’t have much more that I really want 

If you like, I would touch on biotech a little bit. 

CHAIr~£~ KILGORE: I think that would be very 

appropriate. 

DR. Activity that this committee has been 

involved with -- the agency -- many of the federal agencies 
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have~ ~e_n trying to develop a consistent approach to b!otech- 

nology, particularly in those areas of biotechnology that are 

leading to the promulgation of -- and commercialization of 

parts of biotechnology. 

As I think most people in this room know, a little 

over a year ago, we did publish as a federal government, 

including a piece by EPA, in a statement that was trying to 

articulate how USDA, EPA, FDA, I~ZH, were approaching the reviei 

of either researchof R&D leading towards com- 

mercialization of parts of biotechnology. 

A variety of con~nents were received, very good com- 

ments and it is the anticipation of the same consortium of 

agencies that hopefully in l.~arch or maybe April, it 

will then come out with a final deuermlnatlon on how it hopes 

to go based on the variety of con~ents it has received. 

Bringing it closer to home, the formal activities 

within the agency as it deals with biotechnology has to date 

resided in the Office of Pesticide Progra~ns, in that we have 

received a numbe~ of notices from various companies expressing 

their interest in going into early fi~id trials of microbial 

products that they feel fit under the FI~RA ~tatute or have 

possible pesticidal activities. 

The agency has reviewed in a formal sense one. The 

process we have in place right now is that a company anticipat~ 

wanting to go into early experimental field trials must 
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co~qunicate 
agency, and the agency then, on the basisl with the 

of that communication, will then decide whether an experimenta~ 

use permit will or wall not be required. 

The first one that the agency reviewed was the 

pseudomonous (phonetic) ismidis (phonetic) application ~rom 

AGS out of California. Using that, if you will, as the stalk- 

ing horse, i think, a process has evolved that the agency 

at this stage in time was fairly comfortable with and I think 

the outside scientific people who were involved are also 

comfortable" with, and that was that the agency 

basically, upon receipt of the material, analyzes the material 

comes up with its interpretation of 

concern that it might have. It is then seeking outside expert 

opinion by basically using an ad hoc subcom~.tittee approach of 

the Scientific Advisory Panel. 

In the case of the AGS proposal, Dr. iil~ore was the 

chairman of that a~ hoc review group whose membership is 

varied depending on what the application is that we’re looking 

at because of the varied nature of the application. For 

example, I think most people in this zoom know. the proposed 

ismidis experiments dealt with application to the folear 

(phonetic) or blossom part of a strawberry or a plant in this 

case and the nature of people who might have been interested 

in that or the information that needs to be analyzed is cer- 

tainly going to be far different than another application which 
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that has been genetically engineered that’s going, to be in 

the loop (phonetic) zone of the plant. Obviously the areas 

of expertise might be different in analysis of those two. 

So we have gone on an ad hoc type of approach as far as the 

nature of the people that need to be involved. 

We basically apon the review withi~ the program, 

provide the peer reviewers the complete set of material that 

hasbeen submitted to the agency by the company involved as 

well as the agency’s comments, so they have the benefit of 

both sets of documents to analyze and review. The outcome 

in this case on the AGS one was a recommendation that the 

firm could go forward; the agency then did subsequently issue 

an experimental use permit for the singular experiment in 

California. The State of California subsequently also issued 

a permit allowing the experiment to proceed. The local govern. 

merit, county level, ha~ expressed some concern over the @xperi. 

ment; that level of concern is I think still being discussed 

in one way or another, a dislike ~f the proposed site, as I 

recall. I might aiso identify the fa~t that as soon as the 

agency announced it had approved the exp~rir~ent, it was sued 

and that suit is still pending. There has been no formal 

court action on that suit at this stage in time. 

The other thing that we have done is our anticipatio; 

os that for the near term of the next         of years, the 
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, ~a~ority of activity that might deal ~ith products of bio- 

!i technology will continue to be the Office of Pesticide Proqr~m~ 

and to a more modest degree maybe the Office of Toxic Sub- 

stances dealing with the ToxicSubsLances~ Control Act. 

they both report to me, it has been my strong feeling that the 

approach that will be used by both offices will be the same. 

Having discussions with both offices, as well as 

with other parts of the agency who I think in the not too dis- 

tant future may also get involved in biotechnology for one 

reason or another, recommendation is going to the Administrato~ 

that there should be a free-standing biotechnology committee 

within the agency and that free-standing biotechnology commit- 

tee would basically be the’focus for activities dealing with 

biotechnology ranging from reseach activities to the more 

focused activity dealing with the review of ise-minus or some- 

thing else that may come down the road. 

What is going to be proposed in that regard is that 

although this committee be free-standing, that it be inter- 

locking membership between that committee and say the Scientif~ 

Advisory Panel as well as the ScientiEic Advisory Board which 

looks at other parts of the agency. For example, I think it’s 

going to be proposed that the chairman of this new biotech- 

nology committee would also serve on the Executive C~..nmittee 

of the Scientific Advisory Board. That’s a system that is 

akin to the current system of how this Scientific Advisory 
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, the Chairman, currently Dr. Kilgore, will also serve on the 

Executive Board of the Advisory Board. A similar 

proposal, Z think, is going to be made for the chairmanship 

of that in the S~. We’re also going to ask that at least 

one member of this Scientific Advisory Panel. 

(A short recess was taken at this point.) 

CH~iL~ XILGORE: I’~ like to reconvene the panel. 

The first item on the agenda after the break is a set of 

!!scientific issues beiig considezed by the agencvoin connection 

~.’ith the ~ ~-~--~-" r=g~lon standard foz ~iyphosate. 

the the agency ~ill be Dr. Ted ?arber ef 

the Hazard Evaluation Division. ~’d like to caution the 

agnecy to stick to the 15 minutes alloted to them in presentin~ 

their material. 

D~. FARBER: Thank you, Dr. Kilgore~ ~n regard 

to gyyphosate, the agency has asked the panel two basic 

questions, or asked ~omm.ents. We have asked your co~nents 

regarding the agency,s assessment of the weight of the evidenc, 

and subsequent dehermination of carci-nogenicity according to 

the agency’s cancer guidelines. ?~e have also a~ked for the 

panel’s comments ¢,n the weight placed on historical or con- 

current controls in this type of evaluation. 

To assist the panel, I would like to go through 

weight of the evidence anal~sis on glypho~ate, i would like 
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’ 

!i hurriedly to get the 2eat of the s~bject. 

32 

~[e’re going to basically follow this game plan in 

to the presentation of the weight of the evidence 

infoin?.ation on gil, phosate, in terms of structure 

relationshil~, there’s nothing alar;ning in the structure that 

~e could find or are aware of. (Slide) 

In terms of the mutagenicity associated with the 

material, basically al! of the studies that have been done 

fr,~m a to g have bzen negative in regards to the agent. 

A rat chronic study has been ~erfOrmed on the materi~ 

u~ing doses of zero, 30, !00 and 300 parts per million. For 

there were issues centering around interstitial cell tumors 

of the testes, an issue centering around C-cell tumors, use 

of historical control information and outside consultation 

in regards to the pathology/ of the stud~, diminished our con- 

cerns to a point where %~e reallYdid not think there was a 

cancer issue in regards to ~ese tz~-,?et organs. 

However,~the peer revie%; ~.ne~. in EED felt that in 

thi~ particular study, the rat chronic .... ud,.; ah ~D had not 

been reached in this study. (Slide) 

Just basically part of the meat of the ma~ter, we 

have a stud7 in the mouse, chronic t~.~o year stud~!, performed 

at 0, 1,000, 5,090 and 30,~00 parts_~er million, in ~,h_ch,- 
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.,ab°ut            .the only finding that we have concern about in the study 

Is renal tubular adenomas. The original -- the study t.~as 

done at Biodyn~mics. The original pathological diagnosis 

that came in had the following incidences associated with 

the control and treatment levels -- 00, 1 and 3 in the high 

dose 30,000 part per million. That’s three percent in the 

diet, a very high level.of exposure. 

Subsequent to this pathological evaluation, Dr. 

Kirsh (phonetic) a~ wel~ as Dr. Sten~er, had an opportunity 

to look at the renal tubular adenomas and an additional adenom~ 

was picked up in the control so that the incidence now has 

changed, in this particular diagnosis, to i-0-I-3. 

In early October of this year -- by the way, this 

study was finalized in July of ’83 -- of 19735, the working 

group of Pathco took a look at the slide~ and detema~ned that 

there was the same overall, combined incidence of tug,ors as 

what Dr. Kirshner and Dr. Ster,~ner had reported, 1-0-1-3. How- 

ever, there has been a change in the diagnosis and the Pathco 

working group feels that there is a malignancy, carcinoma, 

here at the 5,000 part per mill~on level and two carcinomas 

at the 30,000 par~ per million level. 

The statistics that the a~ency has used in re~ards 

to looking at these tumor incidence in any one of t~e three 

basic studies have been standard operating ~rocedures that 

nave been used by the agency statisticians for many years and 
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it’s entirely consistent ~ith statistical approaches used by 

other regulatory agencies and statements of principle and 

procedures stated in such documents as the OST? guidelines. 

We routinely do a Cochran-Armitage analysis for 

trend and a Fisher-Erwin pairwise in each one of 

these situations, using an alpha value set at .05, because 

we use that value rathea routinely in our deliberations and 

because we have the attitude that in addition to that, we 

Were dealing with perhaps an uncommon, if.no~ rare, tutor, we 

thought that setting p, the level of statistical signi:l:icance, 

at .05 is being proper. 

When we do that, using the one-sided alternative 

method of calculati0n,, which is also consistent with past 

practices within regulatory agencies, ~e qet a statistically 

significant positor trend in the Riodynamics study or inter- 

pretation. However, we do not see anything in terms of 

positive statistical event in regard to the paiD,~ise comPariso~ 

Dropping down to the Kus~hnerStemaer evaluation, 

even here, using the Cochra~-A1.~mitage one-sided alternative, 

we do find a level, of statistical significance ihere with the 

i-0-1-3 incidence, once again pairwise comparison is not 

statistically significant. 

The ~athco studies, once again, when we look at the 

combined incidence, which I think is justified because these 
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tu=c~s &re of Cedeon dyscogenic (~    ,-’                    . znone~&c) origin. ?~e wlnd ut 

%~I~., !-0-1-3 and thah is also ~ ~ s~a~-stically significant ~ith 

a positive trend using this technique. 

¯ he company will contend that these incidences ~re 

not statistically significant. ~hey use a discriminator at 

.01 for the p value and they use -- or are utilizing -- a two- 

sided alternative approach so that none of these studies using 

that approach and those techniques are considered to be statis 

tically significant by the sponsor. (Slide). 

i just wanted to point out, this is the Pathco 

working sheet and as you can see in so~e of the situations 

where the original diagnosis was adenomas, they have indeed 

been changed to carcinomas. There’s an error here in one of 

these .:~nd one of these &nimals should be diagnosed as tubular 

cell adenoma but there’s certainly three carcinomas now ~ong 

the studies. 

The notations in the handwritten form on the side 

over here, that at least in regards to the adenoma 

that has popged up now in the control group, that’s animal 

1028, there ~as at least in the opinion of one of the patholo- 

lists, this adenoma was in fact a focal atypical hyperplasia. 

~ur staff pathologist, Dr. Coser (phonetic) who is here this 

morning, also feels this lesion is not an adenona and we 

~nderst@nd that i~¢zhaps one other pathologist has looked at 

these slides and feels the lesion i: not an adenoma. 5ome 
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24 

in [ormal. discussion and examination of the slides with some 

other            .oathologists also indicates that there’s some ~uestion. 

in regard to the diagnosis made here. 

4 

5 

6 

8 

9 

You can see that there’s fairly good consensual 

agreement in regard to the carcinomas that are seen. i would 

like to point out that on occasion in the slides we do see 

some tubular cell hyperlasia in some of the animals, albeit 

this designation or evaluation is not mentioned in regard to 

the~e particular animals.    I don’t know if. that means they’re 

i 10 ii not there or just that the most severe diagnosis was put down 

’11 An the table. (Slide) 

12 Just to point out once again, that there are some 

13 tubular cel! hyperplasias seen in these particular animals. 

~14 (Slide) 

15 Just quickly, to show you that there was some non- 

16 neoplastic hystopathology connected with the study, there was 

17 some proximal tubular epithelial_basophi!ia and hypertroPhY 

18 but please note an incidence of this finding was seen in 

19 females but really nothing to writ.e ho~e to mom about in 

to the males. (Slide) 20 

21 I’m about to get into issues of historical -- using 

COl] ~ro±s. 22 historical     ~ "     The Cochran-Armitage technique, 

least in our hands, indicated that there was a significant 

event statistically but the pairwise comparison technique 

failed to zhow anything in termL of a positive effect. 
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The Cochran-Armitage assay, as ! understand it~ 

is somewhat more sensitive than the pairwise comparison, but 

nevertheless, we felt that because this appeared to be an 

unco~non, if not rare, tumor, that we had best look at the 

historical controls from the laboratory doing the study. 

Monsanto did supply us with information from Biodynamics 

covering about the same time frame in which this study was 

done. 

There were 14 studies here in the.historiCal contro~ 

12 out of the 14 have a 0 incidence of t~mors. There were tw[ 
that ~A ~’hich had an incidence of 1 out of 54 in 

terms of renal tubular adeno=as, and the other, study, study 

E~ which had two tumors out of 60. 

None of the.:e two studies, in fact, had an incidence 

that exceeded the rate that we see in the present glyphosate 

study. At best here in this study, the incidence was 3.3 

percent. 

The incidence for %he glyphosate study was 6. To 

point out there are three adenomas.discovered in these his- 

torical controls out of 815. So it’s a ra~er large number 

of animals in the comparative sense that ~ere looked at by 

during this period. (Slide) 

The company, in addition to supplying us with Bio- 

dynamics historical control, supplied us with I~RD seed his- 

torical controls from the same male, Charles River, mouse and 
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there we.have 14 studi~s, total number of animals in those 

studies was 1360. If        _T interpret, the table correctly                                     -- 

I have some problems perhaps in understanding it fully -- it 

appears that there are five studies out of the 14 where there 

is some incidence of adenomas. 

The means for those individual studies are given 

here and the range. As you can see, the range for these par- 

ticular studies, the highest value still does not exceed the 

6 percent seen in the Biodynamics study. 

~;e feel that this kind of data, although adding 

some tertiary flavor to our evaluation, is basically inappro- 

priate. It does come from another laboratory, not from the 

laboratory in which the study was done. (Slide) 

Additionally, the sponsor has given us information 

from Hazelton Laboratories on tubular cell adenomas. Also we 

feel that these historical controls were also inappropriate; 

they don’t come from the laboratory in which the work was 

done, the data base is incredibly small, 15 and 14 animals. 

One really wonders whether this should be considered as 

evidence at all. The incidence of carcinomas are given as 

If you drop the sheet a little bit, you’ll see 

that also these values are derived from F1 generation mice. 

They are not derived from a chronic exposure. That, in a 

sense, is a positive aspect connected with presenting animals 
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I iI that hay@ been exposed tO this material for a short time such 

2 as the animals of the F1 generation. {Slide) 

3 This is just something that I pulled out of my 

4 own files in regard to Hazelton data in terms of two year 

chronic exposure in the mice. The only finding they did 

find was a renal carcinoma, one out of 10 animals, also an 

incredibly small data base to make a decision on, although 

in terms of overall total, 284 anLmals were studied at Hazel- 

tonduring this time frame, for overa-i percentage of 4 

percent. (Slide) 

The sponsor has had various letters, testimonials, 

and analyses done for them by various distinguished individua 

in the field. Dr. Squires has p~esented us with some informa. 

tion in recent times. I think perhaps as of late yesterday, 

o he had not examined the slides, but I’ve been given to under- 

stand that he may have examined the slides late yesterday 

afternoon. But, in the nutshell, Dr. Squires felt that renal 

tubular neoplasia was relatively rare but did occur sporadic- 

ally and thatthere was considerable variation from group to 

group. 

I don’t know if we’ve necessarily seen that in the 

Biodynamics study. He points out that"apparently there’s 

been some lack of precursorial changes." Perhaps that is so in 

the animals that had the tumors, but there has been some 

mention of precursorial hyperplasia seen in some of the other 
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anlmals,, and points out that the largest tumor seen :~- was 

seen int!~e mid-dose level. 

I think a fourth thing he stressed is that there’s 

alway s the possibility if four sections were taken from renal 

tissue in the development of a historical control data base, 

that perhaps the incidence would be higher than what was 

seen in the Biodynamics historical controls. 

Dr. Olsen, I believe, probably did not examine the 

slides but felt on the basis of Dr. Kuschner’s analysis, that 

what we see is a random event, not dose-related, and he be- 

lieves that the renal adenoma is not a rare tumor. 

Dr. Stemmer exmained the slides, no carcinomas were 

seen. I think his opinio~ is very similar to that of Dr. 

Kuschner’s, points out that no precursoralfindings were seen. 

He feels it’s not a rare tumor and that the dose related 

incidence that was seen is probably due to chance. 

We have one analysis done by Dr. Varmer a bio- 

He did a randomization test to study the dose 

response. The experiment was treated as an occupancy problem 

and believes the i013 compilation is not a rare event. 

(Slide) 

CHAI~LAN KILGORE: Dr. Farber, can I point out -- 

would you attempt to summarize -- 

DR. 2ARBER: I am, this is the last sl~de, Dr. 

Kilgore; I’m sorry for exceeding the timeframe. 
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In terms of the pros in reyards to considering 

this material as adequate for placement in the Group C 

category, we do see an increased incidence statistically 

as far as the agency is concerned. There is an 

increased malignancy, some questionable tumors seen in the 

control, three pathologists saying no, perhaps four 

or more pathologists saying yes, no questionable tumors in 

the test animals and the historical controls from Biodynamics 

in ~ur opinion did not really negate the fipding. 

In regard to the -- all of the t~ors were seen 

~t terminal sacrifice, so there was no decreasing in latency; 

onl~ in one species was the effect seen, although there’s 

still an open issue az to whether ~DT was reached in a rat; 

only one sex; only at the high dose, three percent in the 

diet; there may be a lack of precursoral changes in the 

slides from containing the tumors. An issue has been made 

that they’re unilateral lesions; some submission of evidence 

in regards to historical controls from Hazelton showing maybe 

up to a 7 percent incidence, but a weak data base; and im- 

no genotoxocity seen. 

In summarization, the agency feels that perhaps 

two out of three znajor c~ite~-ia for oncogenicity has been 

seen with this material. An increased incidence, albeit an 

uncommon or rat tumor but nevertheless an increase in inci- 

dence and is statistically significant; an increase in 
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malignancy .but no ec_ease In latency. Thank you vegy much. 

CHAI~-~N KiLCORE: Thank you very much, Dr. Farber. 

I’d like to ask, are there any questions from the panel 

DR. SWENBERG: Dr. Farber, have you done any age 

adjusted trend tests because there was a difference in sur- 

vival, as I recall? 

DR. FARBER: NO, we haven’t; I’m going to address 

DR. GRISH~: 

is there 

the "tolerated dose -- 

300,000 parts per million, Dr. 

that this exceeded or did not excee~ 

DR. FARBER; For 30,000 -- I think there probably 

is evidence in terms of growth retardation and issues llke 

that, that ~.DT in that sense has been exceeded. 

CHAI~I~N KILGORE: Any additional questions? 

18 

19 

20 

21 

22 

23 

24 

25 

DR. LECH: Yes, I have one. Did you exclude the. 

setting the p value for this being a rare tumor; would the 

statistics show significance? 

DR. FARBER: I think if you ex~h~ne what some of 

the guiding principles are in the field ~uch as the OSTP 

guidzlines, in many parts of the OSTP guidelines, .05 is 

~entioned whether it’s a rare t~or or a common tumor. I 

think there mz.’; be a tendency in regards to very common 

tumors to set p at .01, but ~hose are cow, non tumors with fairl~ 
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high spontaneous rates and I think this is not the case. 

CHAI~’,:LA:~ KILGORE:Let’s ~o to Dr. 

DR. S~.~BERG. I was going to talk about statis- 

tics as well. It seems to me that your sole value then is 

on the trend test and not on paiz-~,ise ~ because they’re all 

correct? 

DR. FARBER: That’s correct, yes. 

DR. S~NBERG: The trend test is a much more finick 

tes~ and much less rigorous than theipairwi9e test. Does 

that bother you at all? 

DR. FARBER: I don’t know if I could completely 

agree with your contefition that it’s more finicky. I’m not 

a statistician but as I understand it, statisticians have 

told me on numerous occasions, the Cochran-Armitage procedure 

may in fact be more sensitive in terms of picking up a posi- 

tive than the Fisher exact. Do you want to comment? 

.~R. LACAYO: Do you mean you’re more likely to 

get a false positive with the Cochran-Armitage , the answer 

is yes? There’s something else, there’s more than just the 

Cochran-Armitage test; there are two accounts. On the first 

month -- count was 0013, then that in conjunction with his- 

torical data shows that it’s very, very unlikely that you 

would get something like 0013 by pure chance alone. His- 

torical data ~ill show that the rate is very low. 

DR. Sh~NBERG: If we accept the 1013 as the number 

EXECUTIVE COURT REPORTERS 
(so~) ~s.~.oo~ 

Confidential - Produced Su~ect to Protective Order 

Exhibit 5470 0048 

MONGLY01299366 

6374-48



,I 

5 

6 

? 

9 

44 

set, then it’s a very weak statistical positive and it hasn’t 

been age adjusted and ~e did.have increased survival among 

the high dose animals, isn’t that true? 

MR. LACAYO: No, I haven’t run these through on 

age, I just did survival. If I run it through, it may weaken 

it but I’m not sure. 

DR. GAYLOR: Let me go through my comments; I think 

that will answer Jim’s question. There’s been a pathology 

isshe raised here but there’s a statistica! issue that’s been 

overlooked and Jim has raised it. it’s distressing to me 

that an adequate statistical analysis has not been performed 

by either industry or the agency. As mentioned here in the 

EPA guidelines, they reference the !~ guidelines for statis- 

tical analysis 1980 which make use of time-adjusted trend 

tests and pairwise tests which was not done here. All of 

these tumors were seen at the time of terminal At 

that time, from what we get out of these memos, there were 

20 surviving animals in the control group and 26 surviving 

animals in the high dose group. So there’s 30 percent more 

animals in the high dose gro~o surviving, at the 24 month 

terminal sacrifice than in a control group. So there’s a 

statistical chance of getting more -- there is a bias to~,ards 

getting more tumors in the high dose group because of longer 

survival. 

One really needs to do a time-adjusted analysis. 
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What it .boils down to in this case, since all the tumors were 

only seen incidentally at the time of terminal sacrifice, 

it’s now appropriate to run the Cochran-Armitage test on 

the numbers of animals that were seen at time of terminal 

sacrifice and not on the numbers that initially started. 

Those animals that died at i~ or 18 months apparent 

were not at risk for renal tumors as they only saw these very 

late in the experiment. So doing the s~me statistical test, 

the Cochran-Armitage test, but only--- but.using as the 

denominators the num.ber of anLmals that survived, then the 

significance level is .026, using the 0013 confi~uratlon, 

no tumors in the control group and using the 1013 configura- 

tion, one tumor in the control group, then the significance 

level is .087. So now there’s a statistical issue here and 

it makes the pathology issue even more important, whether or 

not this control animal is indeed a tumor. That analysis 

takes into account the fact that there was a little bit more 

survival in the high dose group. 

Doing a non-parametric ~est, which Ted referred 

to, that was done by industry as an occupancy test, doing 

non-parametric permutation tests on the ’0013, 0 in the con- 

trols, that’s still significant at the .039 level; that’s 

not assuming any kind of underlying mathematical model. 

The Cochran-Armitage test does see a linear trend. 

The trend test is more powerful than the ~air~ise test; it 
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46 
ta):es i.nto .account the -- all the information in the. experi- 

ment. It takes into account we have increasing dose levels 

and the pair%¢ise test does not do that, it’s not as powerful. 

The Type 1 error is not any higher for the trend test than 

for the pairwise test. This is set in advance at .01, .05 

wherever, we want to set it . False .~ositive rate is not any 

higher with the trend test than thepairwise test when they’re 

set at the same level. 

Whether or not you want to call kidney tumors rare, 

at least call them uncommon, in all the data supplied us, 

the tumor rate seems to run below half a percent in the 

con£rols at the s~-.~e laboratory, during the same time period, 

they reported 815 controls, three tmnors. 

I think since we have a p~oblem in this study as 

to whether or not it’s a tumor in the c~ntrol group, it’s 

worthwhile to look at the historical controls and give that 

data a lot of weight because either 0 or 1 is compatible with 

the other historical control data that was seen. 

NoW I had to make a guess here, out of 815 animals, 

that was total a~imals on study but as I did above, I looked 

at the data just for the terminal sacrificed animals. So I’m 

just guessing here that all three of these tumors were seen 

at terminal sacrifice, so take a one-third survival at 24 

months for their historical controls. So rather than use 

3 out of 815 as a background rate, I’m using 3 out of 272, 
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:hat’s at i-.i percent background rate for kidney t~mors and 

controls at time of terminalsacrlflce.’ ’ 

Then if ~.:e use the historical control data and 

the trend test, then it’s highly significant, you never get 

less than 1 in I00,000 level, but if we just do the paim~ise 

test, the 3 out of the 26 animals in the high dose group 

that survived that developed tumors, compare that with 3 out 

of 272 historical control animals, this is still significant 

~.ur the palrwise test, the level of 2 in 1,000. 

As far as the argument that the tumor rate reached 

as high as 7 percent at the Hazelton labs, 1 out of 15 ani- 

mals, this is very, very misleadln~ =rgument.~ Suppose we 

had i percent tumor rate in controls, no biological vari- 

ation, statistical variation whatsoever, everytime we looked 

at 100 CD1 male mice at 24 months, ~.~e sa~ one tumor out of 

i00. 

~hat would happen, divide theseu~ into different 

and put 20 animals in one exper~ent, 20 in 

another, 20 in another and so forth; one of those .is going-- 

one out of the 20 is going to be a tumor in the control grou~ 

and the tumor rate in that group is going to ~e 5.percent. 

That doesn’t mean the tumor rate has suddenl,.l jumped to 

5 percent; the t~mor rate is still I percent. 

The problem of that argument of I over 15 is not-- 

the one is out of line, the pzoblem is the 15 is very small. 
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if..:~,OU carry that to the extreme, on an animel by 
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,anzma~ basis, the t~or rate in ~ost animals is zero and in 

some animals, it’s 100 percent. 

So, my conclusion would be that we have an uncommon 

t~mor here. The probability of observing three tumors in a 

dose group due to chance is very s~all, probably less than 

2 in 1,000. So I’d say we have a statistically significant 

result based on our current information. 

Glyphosate is certainly a ~eak anima! carcinogen 

because these are fed for lifetime at a high dose level, 

30,000 p~rts per million; there’s a large -- ~ don’t know 

whether we get into risk assessment inthis panel or not, but 

there’s a large safety:factor here between the 30,000 

per r~i!lion and human exposure level which is probably less 

than 1 part per million. So, even if we’decide this is an 

animal carcinogen, I think the risk to the human population 

is.relatively small, using consez-vative procedures som~ghere 

on the order of I in a million and using less conservative 

procedures on’all the way down towards zero risk. 

The one ~hing going for us, i guess, with a chemical 

like this is exposure would probably not .be constant for a 

lifetime; it!s probably seasonal. 

C:~A!PI.~N KILGORE: Thank you very much, Dr. Gay!or, 

I think Dr. Grisham has a comment. 

D~. GRISH~I~: Yes, I’d like to come back to t~e 
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of the maximum tolerated dose and to get some insight 

2 I[ for myself regarding agency po!ic~.,. The OSTP " ~ - aocu~.ent, which 

!unfortunately 
3 !! 

.T. didn’t bring with ~e, seems to me makes a 

l:uuch stronger position on maximthT, tolerated dose, as does 

lithe agency document, as I recall. I would just -- i’m some- 

times troubled by the use of data to calculate risk from grou 

that exceed maximum tolerated dose. If you drop back to the 

next highest level here, you reach a different conclusion, 

Could we have some -- Dr. Farber, how does 

agency ~- how do you deal with maximum tolerated dose? 

ii DR. FARBER: Y think the present cancer guidelines 11 

12 does have some language in it in re,{ards to MTD, but I think 

’there’s also language in the g~ileline that doesn’t allow 
13 ’ 

us to completely ignore a positive response in an experiment 

15 where there has been an MTD -- where one" is exceeding the YLDT 

!ilevel in that particular animal. 
16 

We will grant you that we’re well aware that 30,000 

parts per million is an enormous level of exposure. It’s 

the tumor is there, it’s difficult to make conjecture 

as to whether something would have been seen at 7S00 and 10,00 

parts per million; we don’t have that information, but as I 

it, the principal exercise this morning is to 
22 

23 decide as to whether the Class C designate that we put on this 

’material is correct and proper. 

I think that quantitative risk assessment value that 
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been obtained on glyDhosa~e is used by Dr. ~4oore and other 

risk managers with the full understanding that there is 

limited evidence that this material is carcinogenic. I would 

hope that he uses that information and insight in regards to 

the proper risk management decision that he has to make on 

the substance. 

D~. GRIS~I~I: ! gather from what you said that in 

your opinion, the 5,000 part per million level didn’t reach 

the mayimum tolerated dose? 

DR FARBER: i don’t e±leve so, but I’m not ab- 

solutely sure. Dr. Dykster, can you -- 

DR. DYKSTER: The survival was comparable between 

5 000 parts per " , n,ll..lon in the control animals in both sec- 

tions. 

DR. FARBER: 9~at about weight gain? 

DR. DYKSTER: W~ight gain was only at the high dose. 

DR. FARBER: So at 5,000 it seems to be the MTD. 

CHAI~.~d~ KILGO,RE: I would like to give Dr. Farber 

~nd his associates an opportunity to respond to Dr. Gaylor’s 

comments, if he wishes to do so. 

XR. LACAYO: I’m delighted that,things remain sig- 

nificant and we just did not do a time-adjusted test, that’s 

~hat it boils down to. We didn’t adjust for the time and 

hhere’s really nothing, more to say, other than that. 

CHAI~N KILGORE: Any other questions by the panel 
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DR. VONRUI~KER: i share Dr. Grisham’s concerns and 

I’ve been looking up the guidelines here and it says specific- 

ally, "Positive studies at above the MTD should be 

carefully reviewed to insure that the responses are not due 

to factors which do not operate at exposure levels below the 

MTD, Hvidence indicating that high dose testing produces 

tumor responses by indirect mechanisms that may be unrelated 

~o effects at lower doses, should be dealt w$~, on an indi- 

vidual basis." How have you dealt with this in this particula 

case? 

DR. FARBER: Well, in this situation, there’s very 

little other than the. chronic study to look at in looking or 

searching for mechanisms and so fort~ to explain what is 

happening here is rather difficult, considering the nature of 

the study. 

We certainly recognize that a MTD value has been 

exceeded here and I stressed several times during the presen- 

tation the levels were enormous in the study and should be 

borne in mind, but’outside of having some hard and fast infor- 

mation and data in your hands regarding the ultimate explana- 

tion for what’s going on here, I think the grou~ responded 

to whatever -- properly correct me. I think if information 

had come our way in regard to pharmacokinetics, toxicokinetics, 

to show that the experimental animal had some unique metabolic 
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l!capabilitl’ -~ information like that, we’d certaln~y pu.t thet 

l!into the basic equation in terms of making the decision, but 

oft times in the situations we’re in and in preclearance 

approval processes on a new pesticide, we don’t have that 

information and are not likely to ever see that information. 

DR. VON RU~ER: I think that’s real bothersome. 

You know that this -- I think the whole statistical framework 

hinges on this one -- on these observations in this high dose 

~roup and that value seems to be questionable because of this 

I,!TD issue, so that’s a very bothersome situation, I think. 

DR. GRiSH~4: We get back to the word I was speaking 

of this mo~ning and that’s limited and inadequate -- 

DR. FARBER: If I might, I have some overhead pro- 

jections here that actually pull out the language from the 

agency cancer guidelines if you will all~w me, we can put them 

up on the screen. 

As Dr. Moore pointed out, part of the difficulty- 

that we are in is perhaps the agency’s guidelines are not 

varied enough ~o put an agent like glyphosate in the proper 

category. 

C and D? 

CHAi~uN KILGORE: To save time,-let’s just look at 

D2.. FARBER: All right. This is the language con- 

nected with the C Category and i can see why Bill was having 

trouble -- "limited evidence of carcinogenicity,’, which means 
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[ that the .data suggests a carcinogenic effect but on are limite~ 

because a) the studies involve single species strain or 

-- that’s true, if you want to consider the study 

to be positive; or, b) the experiments are restricted by 

inadequate dosage, inadequate duration of exposure of the 

agent, inadequate period of follow up for survival, too few 

animals, or inadequate reporting __ that probably is not the 

case here for the mouse study. ~.iaybe somebody would want to 

~aise ~n issue that the rat study is somewhat inadequate in 

terms of an ~TD not being xeached. 

DR. GRISH~: Yes, and what you mean there is that 

an ~TD hasn’t been reached but if you see a study that has 

a positive for tumor production, even though the M~T is not 

reached, it’s okay, is that what you mean by ~nadequate. 

DR. FARBER: Well, I think that really one should 

strive to get as high an exposure as possible avoiding the use 

of an MTD in the experiment. 

To complete the language in this section, or C, 

"An increase in the incidence of benign ttlmors," well, ori- 

ginally the original diagnosis only mentioned benign tumors. 

Now we have a little complication beyond that in that some 

carcinomas have popped up in the study as well. 

There was perhaps a smidgen or two of evidence, 

perhaps that somebody could have argued that it could have 

been put into the B2 category. ~?e didn’t buy that collectivel~ 
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Now here is the other category that you expressed 

an interest in which is basically what the company would like 

us to do with the study, to declare that there is no evidence 

which indicates that there is no significant           in the 

in at least two well-deslgned, and well-conducted 

&nimal studies in different species. 

%~ell, we have an issue here as to one species,per- 

haps an MDT is exceeded in this particular study, and we could 

say it’s an inadequate study. 

DR. That’s what Z wanted to ask you to’do, 

to pull out theGroup D class which you didn’t show there. 

DR, FARBER: That is -- 

DR. GRISH~: No, E. 

DR. FARBER: Oh, E --- D? 

DR. GRISH~2~: No, D. I specifically wanted to ask 

what is inadequate study that would throw it in into a 

nonclassified group? 

D~, FARBER: Okay, you’re interested in this one? 

It says, "Inadequate evidence which indicates because of major 

qualitative or quantitative limitations, the studycannot be 

interpreted as sho%~ing either the presence or absence of 

=arcinogenic effect." 
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. DR. GRiSI{A_’4: :’.~%at is the inadequate-- what is the 

nature of the inadequacy that would lead the agency to make 

this sort of classification? 

fication? 

Have you ever made this classi- 

in my recollection, no... I can’t say 

something has never fallen into this category in the i~ months 

before I arrived on the job, but clearly we felt we could not 

put this study in this particular category. I’m sure that 

WithGod’s blessing, we will see an agent that will fall into 

this category -- 

DR. LECH: I have a question related to the guide- 

lines. We’ve spent a lot of time today on statistics but 

limited evidence of carcin~genicity, according to the guide- 

lines, could be an observation of a t~mor even if it’s due to 

chance. 

DR. GRISH~.4: ~e don’t know whether it’s due to 

chance or not. 

DR. LECH: Right, so whether you do or not supposedly 

it fits into Class III. However, my students came to me and 

did this experiment, I’d say do it again. When you talk about 

the fine points of statistics, I thin]: n~aybe we don’t have 

enough data. 

DR. FARBER: Well, you know the peer review group 

has over the past 14 months in fact discounted certain tumor 

incidences as not being suggested or even ~.i~ited, in fact, too 
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the ~ "~. a~tl~ude, that perhaps there was no relevance. Ifin 

fact there wasn’t a remaining ;~:~DT issue in regard to the rat 

study, and the rat study was run at a somewhat higher level 

and nothing was seen, they basically came out of the whole 

or called that client, no evidence of carcinogenicity. So 

in spite of the fact the tumor may exist, we can be forgiving 

of that tumor incidence for valid scientific reasons. 

DR. GRISHAM: My question’s still where the only 

~ositive data you have exceeds the maximum t.olerated dose, 

why is that not a situation that would trigger the -- at least 

not classified grou.D, that you really can’t tell, you don’t 

know ’-- I mean, T’m positive that you don’t know whether it is 

or whether it isn’t? 

DR. F~2BE.R: Well, I just think that collectively 

we .didn’t think that way. We ~elt that in spite of the ~act 

that there was an MDT situation here that the experiment was 

still interpretable and that we didn’t see putting it into the 

category you suggest it be put in. 

CHAIBi’.D%/~ KILGORE: Dr. Sw.enberg? 

DR. This is not an easy issue and I think 

;e can all probably agree on that. The 181~ versus. 0013 is 

something that we need to deal with. I know Dr. Grisham and 

I have now had the chance to look at that questionable tumor 

and I think it’s very understandable why there is some dis- 

Igreement about it. It’s a very small lesion but by classic EXECUTIV]: COURT REPORTERS 
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i’ce~’nlt~°9, which in differentiating a hyperplastic lesion 

a neoplastic lesion, that’s been used by the NTP at least, is 

if it exceeds the width of -- the diameter of 2 tubules, this 

particular lesion in the slide that was -- that is here, it’s 

approximately 5 diameters of the tubule. So on that basis, 

it would fall into the adenoma category where there’s going to 

be a strict classification person. 

In addition, something which hasn’t been mentioned 

is that one of the control animals also had tubular hyperplasi~ 

and frequently when we’re reviewing the NTP studies, we look 

ata ~omposite of hyperplasia, benign adenomas and carcinomas. 

This then brings us up to a n~u~erator Of 2 in the control 

groups, which puts even a~ditional question, X thank, on the 

statistical validity of whether or not we have a positive 

result. 

?~en we combine that with the MDT issue, and the MDT 

I’m afraid, is a double-edged sword, because we’ve got 

perhaps an exceeding of the M DT in the male mouse, however, 

they did live ion~er,, so it’s not a severe compromising of the 

MTD, it’s merely a body weight -- 

DR. FARB~R: There was some weight gain decrement -- 

DR. S~NBERG: So that can be argued whether that 

~eally is exceedin~ the :~TD or now. On the other hand, we’ve 

got the rat data in which there’s a question of whether in 

fact we’ve ever tested at an :.~T. It seems to me all of this 
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fits together rather nicely in the category of not classified, 

that in fact we don’t have positive evidence this is a carcino- 

gen but we also don’t have negative evidence. 

If I were to review this for the NTP, we’d have a 

category there which we call equivocal and that’s exactly 

where I’d put it. 

CNAIP~V2%N KILGORE: Dr. Gaylor, did you have any othez 

comments? 

DR. GAYLC~: Yes. We’ve had made available to us 

a lot of data on CDI mice from various laboratories and that’s 

been used a lot in chronic studies. To my knowledge, no study 

has ever been 3 tumors, 3 kidney tumors in a control group, 

so this is strong evidence to me that we’re dealing with not 

a changed situation but a real effect. We can argue whether 

there’s one there, or zero there, and of course it makes a 

difference just using this particular concurrent control group 

but in comparison to that. 

Two, we’ve never seen 3 in a.control group and I 

guess it’s a very’ important observation. 

DR. SWENBERG: Yes, but you’ve also not looked at 

four sections fzom each kidney, a total of eight sections in 

these animals. That sampling can’t be ignored. 

DR. GRISH~4: The original diagnosis only had one 

section, is that right, nothing was seen in additional section- 

ing other than a possible -- another adenoma? 
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DR.. SWENBERG ¯ 

!iholds true for controls. 
2 i~ 

But you can’t assume that same thing 

As a matter of fact, we just went 

through one of the dyes for the FDA down at the NTP a couple 

of weeks ago. On additional sectioning, a whole bunch of 

additional tumors showed up, so you can’t just assume that. 

DR. GRiSHAM: I’ve already done that calculation. 

I raised the background rate by a factor of 4 and that’s still 

statistically significant, .034 level. 

DR. FARBER: Dr. Swenberg, we did request of the comb. 

do some sectioning of the kidney and perhaps expectation -- 

incidence of the response would disappear so to say as we went 

through more kidney tissue. You made a point a moment or two 

ago about hyperplasia being seen in one of the control animals 

hyperplasia was also seen in some of the experimental animals. 

So if one does use hyperplasi~ adenomenas, and carcinomas, 

the sampling should be done to the experimental group. 

DR. S~ENBERG: The numbers become 2 and 5. 

DR. FARBE~: I suspect you have seen the controls 

may in fact worsen whe~ you go through that exercise. 

CHAI~,~N KiLGORE: I think we need to move on to 

the public comment section but I would like to request Dr. 

Farber and your associates to remain here if possible ~o answez 

questions if they come up somewhat later. I do wish to thank 

’ou very much for your fine presentation. 

I would like to move on to the public comment 
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section.. I understand the two representatives from the Mon- 

santo Che~.~.cal Company, Mr. Robert Harness and Dr. Timothy 

Long, will be presenting material for the company. 

Again, I’d like to ask you if it’s possible to 

!restrict your remarks to the 15 minute period. 

~. HARNESS: Dr. Kilgore, we had some other indi- 

viduals who had helped us put together our response, could 

we allow those people to sit at the table? 

CHAI~N K~LGORE: 

I’£R. HARNESS: Dr. }[oore, Hr. Johnson, members of the 

p~nel, my name is Bob Harness, and I’m Director of Environ- 

mental and Governmental Affairs for Monsanto Agricultural 

Company. ~ith me today fr6m ~onsanto on the panel is Dr. 

Timothy Long, who I will introduce in a minute and Mr. Wayne 

Withers. Dr. Long and I will be Honsanto’s presentors today 

and we will do our besh to hold to the 15 minute request. 

I’d like to summarize Monsanto’s position on this 

matter and introduce the scientists who have assisted us in 

developing our response and who are here today and at the 

table to answer questions that you or any member of the panel 

might have. 

The agency -- Dr. Farber has presented the questions 

raised to you. I do think there is one additional one. The 

agency has proposed a classification of glyphosate as a Group 

Z. That was never actually stated, a Group C, possible human 
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carcinoeen and }:as asked the Science Advisory Panel to com- 
h 
"ment on this classification, and has also asked yout6co:0menc 

on the weight of evidence on the historical concurrentcon- 

trols. 

Our position on this is quite clear and we think 

supported by the scientific facts. The large amount of scien- 

tific information clearly shows no oncogenic effect associated 

with glyphosate in animals, much less in human beings. Glypho- 

~ate should not be classified as a Group C, in fact, glyphosat~ 

hould be included o evidence of carcino~enicity 

for humans. 

Because glyphosate is the largest selling herbicide 

in the world, with many registered uses, we consulted a group 

of expert scientists to advise us on the questions raised by 

EPA and presented to you by Dr. Farber. 

The volume of information sent to you and members of 

the panel contains material to respond to these questions. It 

contains some background correspondence that has been sent to 

the agency tha% contains a s~nary of the toxicology data base 

as well as a summary of the uses of the product, but it also 

contains a series of reports by the people ";:ho are seated at t] 

t 

~irst is a report by Dr. :larvin Kuschner, Dean, 

School of Medicine, State University of New York at Stone:~broo~ 

on the finding of the additional tumor in the control group and 
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a report ~y Bi,-,dvnamics, Inc. which concurred with Dr. .... ~+~ 

i:finding and also showed no additional tumor in three a~di- 

sections of each mouse kidney. 

The pathologist for this exaf.~ina%ion was Dr. 

Robert F. McConnell, a consultant to Biodyn~mics, who is in 

today along with Dr. Kuschner. Dr. ~cConne!l’s 

report which is under Section G in the booklet,          "!t 

is and has been the opinion of this pathologist that~ the tumor 

l 
l~e~ incidental and were not toxicologically significant." A 

-further quote would indicate no treatment relationship." 

Also in attendance is Dr. Ira Daly, the Laboratory 

Director at Biodynamics. 

In.an effort to resolve the questions over the 

study, Monsanto submitted the data to four individual experts 

and to a consulting panel. Again, these individuals are 

here today and I’ll introduce them by citing their report. 

First is the report of Dr. Robert A Squires, Department of 

Comparative Medicine, John Hopkins University. Dr.’ 

summarizes in his report by sta~ing, summary, ~ feel the "In 

weight, of the evidence strongly suggests the renal 

in male mace were naturally occurring and.not treatment 

Second is a report by Dr. 2obert Olsen, Professor of 

Medicine and Pharmacological Sciences, State University of 

New York at Dr. Olsen states, summary, it is "i~ 

my view that these finding do not support the v~!ew that 
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is oncogenic in mice. These :.’e.~J:.:. : -. cu’.d ’not be 

accepted by any peer review journal as evidence o:.~ carcino- 

gencity," and he further states: "To me, it represents a 

negative result which would not be regarded by any scientific 

group as evidence of carcinogencity. ,, 

Third is a report by Dr. Klaus Stemmer, Institute 

of Environmental Health, Kettering Laboratory University at 

Cincinnatti. Dr. Stemmer states: "The incidence of renal 

£ubular adenomas is in all probability biologically b.~." chance. 

Yourth is a report by Dr. Marvin Kuschner, whom I introduced 

earlier. Dr. K~3cl~ner concludes by stating, "I see no reason 

to assign carcinogenic potential to glyphosate." 

Finally, the data was reviewed by a panel of experts 

at Pathco inc. This panel consisted of Dr. Robert Sourer 

~phonetic), Dr. Miriam Anver (phonetic); Dr. John Stranberg; 

Dr. Gerald Ward; Dr. Don. Goodman. Their report states that 

th~panel unanimously agreed that, ’:The incidences of renal 

tubular cell neoplasms in this study are not com.uDund related." 

Dr. Don Goodman is in attendance representing the Pathco 

;roup. 

It is our opinion that the evidence in this matter 

~s both extensive and conclusive and is supported unanimously 

~y a distinguished group of scientific experts. The kidney 

tumors in the mouse study are not treatment related. There is 

30 other evidence of carcinogenicity in the extensive glyphosat 
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data base and therefore the compound should be put in’Class C. 

Dr. Timothy Long of Monsanto will now give a brief 

su~mary of Monsanto’s response to the specific questions raise~ 

by the agency. Dr. Long is a toxicologist in Monsanto’s 

Medical Department and holds a PhD in Toxicology from the 

University of Cincinnati. 

DR. LONG: Since the agency has already reviewed 

with you most of the primary details of the chronic mouse 

~tud@, I would like to spend my presentat~o~ describing the 

major differences between our position and that of the agency. 

First of these, (slide) deals with the              -- 

first area of disagreement centers around the incidence of 

renal tubular tumors observed in the study. Summarized here 

are the findings from Dr. Kuschner’s reevaluation of the 

origin~l mouse study. There were several inaccurate statement 

made during the agency presentations that I would like to 

clear up here. 

The first one is data with an incidence of I0!3 from 

the control to high dose is analyze~ statistically; it was 

observed that there was no statistically significant differenc~ 

at the .05, not the .01 level between control and treated grou 

incidences, contrary to what the agen?y has stated, 

we feel that there was no evidence of any statistically sig- 

nificant dose response trend. 

The reason for the difference between our position 
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and that pf the agency centers around the method used.to 

determine the significance level of the carchronomity (phoneti( 

statistic. Maybe I could discuss that in further detail durin( 

the question and answer period. 

Seven individual pathologists, all of whom are repre. 

sented here today, have reviewed this data, subsequent to 

Dr. Kuschner’s evaluation, and all pathologists concur with 

the of Dr. Kuschner, including the t~mor in the 

bont~ol group. [Slide) 

After reviewing Dr. Kuschner’s findings, the agency 

requested the additional hystopathological analysis that 

was referred to. sun~marized here is t!ie methodolo~ employed 

for that. It’s already beeh stated that we took three addi- 

tional sections.per kidney, for a total of eight sections per 

animal. Evaluation of these slides confirmed the presence 

of all the original tumors, including the one in the control 

group and sim..ila@ly, no new tumors were detected. 

The overall incidence, therefore, remained at 1013. 

These slides and/or supporting data have ~ow been reviewed by 

a total of I0 pathologists and toxicologists and the unanimous 

conclusion of all these experts is that there is no evidence 

of any treatment related oncogenicity. 

Despite this unanimous opinion, the agency suggests 

nhat glyphosate should be classified in the Group C as a 

possible human carcinogen. It is our position that the eviden¢ 
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does not support ~is classification. (Slide) ~ would’ like 

2 to review with you the criteria for placing a material into 

3 iiGroup C as stated in the EPA proposed guidelines for carcino- 

4 :!genie risk assessment, Federal Register 1984. 

5 

7 

One of the stated criteria here, one or more of these 

criteria must be met for a compound to be placed in Group C: 

a) if there’s a definitive malignant tumor response in a 

well-conducted experiment. Our position is that there was no 

ztatistically significant group differences in t~mor incidence 

10 ~.or in the dose response trend in any ~tumor type in the experi- 

11 ilment- (b) would be if there was a marginal tumor 

12 :irespOnse for a compound showing -- I’m sorry -- in a study 

13 ’lhaving inadequate design or Both the design and 

14 ’reporting of our study were adequate for EPA testing guide- 

’llines. Criteria (c), if there is a benign but not malignant 

16 iitum°r response with an agent showing no mutagenic activity. 

17 !i (.Slide) Glyphosate has an extensive mutagenicity data base 

18 ilc°vering all of the major end points for genotoxic potential. 

IS ~iThe studies are summarized here.              " 

20 

21 

22 

23 

The important conclusion is that all of these 

studies were clearly negative and thereis no evidence at all 

that glyphoate is genotoxic. 

An additional point for Criteria C, as I’ve already 

l~entioned, there’s no evidence of treatment related to increase 

.incidence of any tumor type. 
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¯ Finally, (d) would be if there was a margin~ 

response in a tissue known to have a high and variable back- 

ground rate. Although the background rate of renal tubular 

adenomas is some%chat variable, it would not be 

high. 

Therefore the conclusion we draw is that there is 

no evidence to support Class C categorization because none of 

the criteria has been met. (Slide) 

if you look a little closer at the definition of 

Group C material, it is defined as one with "limited evidence 

of~carcinogenicity in animals in the absence of human data." 

In the same document just referred to, the agency states, 

criteria for determining whether or not evidence is considered 

limited and those criteria are listed here. Criteria a would 

be if the study involved a single species strain or experiment. 

in addition to the chronic mouse study which was negative for 

oncogenicity, we have also submitted a chronic rat study which 

has been accepted by the agency and also was negative for 

carcinogenicity. 

Criteria-(b) would be the experiments were restricte~ 

because of such things as inadequate dose.level, duration or 

,eriod of follow up or numbers of animais. None of these 

¯ estrictions apply to our studies. 

(c) an increase in the incidence of benign 

tumors only, as I’ve stated several times, it is our position 
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that ther.e was no evidence of any treatment-related to onco- 

genicity in these studies. (Slide) 

The conclusions to be drawn from analysis of the 

,classification scheme are that since all of the animal data 

is clearly negative, all ofthe short term test data is clearly 

because the study results do not support criteria 

fo~ r Group C, we feel the proper classification should be Group 

no of carcinogenicity for humans. (Slide) evidence 

9 ~ Another area of disagreement between ourselves and 

10 some of the comments i’ve been making here today is with the 

11 method of application of historical control data. We disagree 

12 
with the approach taken which was to combine all of the his- 

13 torical control data, and come up with an overall mean inci-. 

14 dence which was used to statistically or qualitatively compare 

to the current study result. 
15 

We feel this approach is inanoropriate and contrary 

to current scientific practice which is to compare current 

study results with the range of incidences observed in his- 

torical controls. The approach has been recommended by 

numerous scientific groups including the EPA itself. Dr. 
20 

Orville Paynter in 1984, ’ ~n his document entitled, "Oncogenic 

22 
Potential Guidance for the Analysis and Evaluation of Long 

23 
Term Rodent Studies," pointed out the importance of looking 

at ranges of values rather than single overall mean incidences. 
24 

25              Si.~~ilarly the Task Force of Past Presidents of the 
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Society of Toxicolooy in 1982           "It ~s misleading to 

2 look only at overall mean incidences because tb ~o such ignore~ 

3 "the biological variability which can occur from study to 

4 ~study." (Slide) 

5 Conclusions in regard to the use of historical con- 

s ’trols that we draw are that if one is to resort to the use of 

? historical controls, the appropriate comparison should be in 

8 ithe range of -- observed. This is done for the glyphosate 

9 iimouse study and it has found that the incidences we observed 

~iare cemparable to the historical controls. (Slide) 

In addition to the statement just made, if one looks 

for other evidence to support the biological effect going on 

13 .iin the mouse study, none can be found. In addition to the fact 

’that there was no treatment-related carcinogenic effect at 

ilany dose level, the effect seen in the m~le mice was not 
IS i!repeatable in another sex, females; the effect was not observe~ 

17 
’fin anotherspecies being the rat; the observed incidences were 

,all within the range of historical controls applied; one would 
18 

ithave expected a slightly higher incidence in the ~ ~ose ~roup 

20 hdue ~o the greater-survival in that g=oup as compared to contr, 

ilwhicb was already mentioned this morn±ng~-and most importantly 

22 ithe=e was no evidence of hype~plasia o~ o~her pre-neoplastic 

i’or c~totox~c lesions, 
23 

24 J            ?he agency made a point that there were instances of 

25 j!hyperp~asia and some other ~±dney chan~es in the study, howevez 
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that infqrmation was slightly taken out of context in’the 

fact that they failed to point out that although these finding~ 

were observed sporadically, there was no treatment relation- 

ship. They occurred both in the control group and treated 

groups in similar instances. (Slide) 

The final conclusions that we feel should be drawn 

from an analysis of the statements made here today and sup- 

plied to you prior to this meeting, is that there is no evi- 

dence of carcinogenicity of glyphosate in aqimals, and there 

is, ~herefore, absolutely no rationale for classifying it as a 

possible human carcinogen. 

The appropriate classification, based upon this data 

should be Group E, no evidence of carcinogenicity for humans. 

At this time, I’d like to turn it back to Bob Harnegs. 

MR. HARNESS: Dr. Kilgore, this concludes our presen- 

tation. Dr. Long and the Monsanto representatives, as well as 

the outside consultants that we’ve assembled here would be 

pleased to answer your questions. 

I’d like to add just a final conclusion and that is 

the agency has stated, and it has been discussed actually by 

several others here today, that it expects to humanrisk -- 

no significant human risk from the use of glyphosate. We 

certainly agree, but yet the agency proposes to classify it 

as a Group C, and that’s not a trivial matter. It has some 

commercial concerns for us certainly, but it also brings into 
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question,.the significance of cancer classification itself. 

The public begins to lose sight of significance if we incor- 

rectly classify a chemical as a carcinogen, regardless of what 

classification scheme is used, and begins to lose sight of 

the significance of that classification in general. 

This case ought to be decided by science ahd here 

we have a group that represents actually a total of ten out- 

side scientists who agree that there is no treatment related 

~£fect here. We believe that the proper classification for 

thi~ compound should be in Group E, as Dr. Long has indicated. 

Wk would ask that you, the panel would concur with this. We’d 

be pleased to answer your questions. 

CHAI~N KILGORE: Thank you very much. I would like 

to ask the other members of the group to please state their 

names when they answer questions. Dr. Grisham? 

DR. GRIS}LAM: Probably not the right way to phrase 

this question but it’s the way it occured to me, for the gen- 

tleman who is the toxicologist, aren’t you being a little bit 

disingenius to claim that you have an adequate rat ~tudy when 

according to the mouse study you no more near approached the 

maximum tolerated dose? 

DR. LONG: I think we can address that question. 

as important to begin the discussion on how the dose levels 

were picked for that rat study. It is our position that we 

~robably have achieved a level at or close to the ?ITD and the 

It 
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: Biodynami.cs rat study was conducted to be a replacement for a 

study which was performed at Industrial BioTest 

prior to any agency audit for the -- study, it was.ldecided 

because this was such an important product to us, we would 

repeat the rat study anyway. 

The dose levels in the original rat study, high 

dose, it was 300 parts per million. In that study -- if I 

could have the slide on liver -- at the top of this slide are 

~howh some of the effects observing this study that were con- 

sidered to be treaLment related. This finding was an increase 

in the incidence of fatty infiltration of the liver. That 

effect in male rats was observed in two out of ten control 

animals as opposed to 8 out of 10 of the high dose animals. 

It was the conclusion of the pathologist on this study that 

that was a treatment-related effect. 

Using that information, we decided to repeat study, 

not to go to a level significantly hi~h~ than the 300 parts 

per million because we were afraid we might compromise the 

health of the animals in terms of the potential effects onthe 

liver for the two year period. 

Therefore, the original dose levels for the repeat 

study were set with a high dose level of 300 parts per million 

However, after a short -- very short time into the study, 

the EPA had come out with guidelines suggesting that a more 

appropriate dosing regimen should be on a miligram per kilogra~ 
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per day b~sis rather than parts per nillion diet. 

Therefore, during the first week of the study, food 

consumption and body weight were measured and it was deter- 

minted that the 300 parts per million represented approximatel 

I~a 30 milogram per kilogram per day dosing regimen. 

Therefore, for the remainder of the study, it was 

decided to maintain the 30 miligram per day level and by 

week 20 of the study, that equated to a high dose of approxi- 

mate!~ 600 parts per million at the high dose. 

So in fact in the repeat study, the levels were at 

least t~ice as high as the original IBT study for most of the 

study. 

in zegard to the liver effects that were seen in the 

IBT study, we looked to see whether or not the same effects 

were observed in. the repeat rat study. S~own at the bottom 

are the results for the same pathological finding fat infil- 

tration of the liver in the Biodynamics repeat study. 

As you can see, the effect, although not as marked 

as in the IBT Study, I think for the male animals, the infor- 

mation shown here -in 3 out of 50 in the controls versus 7 out 

of 50 at the high dose, would indicate in’combination with 

the results from the IBT study, that there was an effect on 

the,liver. 

Basically we would maintain that regardless of how 

one defines an ~T, we probably -- we at least have it listed 
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I .at a ~hronic’toxic effect in the rat studies, and £n addition, 

Ithink it’s to realize, as has been mentioned once 

here this morning, that even on alevel of 600 parts per mil- 

lion, that high dose level equates to 300 above the accept- 

able daily intake for glyphosate and similarly for the mouse 

study, the high dose level of 30,000 parts per million equates 

to approximately 40,000 times the acceptable daily intake. 

So we feel with these two bits of information, we 

adequately assessed potential human risk. 

DR. S~NBERG: What does that translate to also in 

body weight and survival in the study? 

DR. LONG: There were no effects, no significant 

effects on body weight or survival in either of the rat studies 

CHAIrmAN KILGORE: Do we have any additional ques- 

tions? Yes? 

DR. LECH: You had indicated that your data indicate 

the compound should be classified in Group E.when in effec% 

the same Federal Register indicates that even if the t~mors 

were found and found to be spontaneous, the compound should go 

in Class C. 

DR. LONG~ I think we wo~Id disagree with~that in- 

terpretation. 

DR. LECH: But it does say that. The second questior 

is, do you have any other studies going on right now? 

DR. LONG: No, we do not, no chronic studies. 
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last year, a 1 year chronic toxicity study in dogs, which is 

not an oncogenicity study but there similarly were no -- 

DR, LECH: NO, I just meant onto studies. 

DR. LONG: No. 

CHAI~.LA~ KILGORE: Dr. Gaylor has a question, I 

believe¯ 

DR. GAYLOR: Just a comment I’d have to disagree 

’~’:ith your statement that tumors in this study fall within, the 

range of the historical controls. The historical controls 

l+of Biodynamics, the largest was two out of 60, 3 percent, and 

high dose group here, we have 3 out of 50, 6 percent, so we 

are about double of what ha~ ever been seen in a comparable 

sized control group. 

DR. LONG: That’s why I used t~e statement we feel 

they’re comparable. We find it hard to believe that someone 

could attach significance to a difference to 2 out Of 60 or 

1 out of 54 versus 3 out of 50 and the difference in the one 

tumor, in our mind, does not make a biologically significant 

argument. You can~argue statistics all day and we may not 

agree on ";hat were. the appropriate techniques or the appropri- 

ate conclusions to be drawn from those analyses. 

We would like to keep ointing to the additional 

biological evidence which supports the fact that glyphosate 

is not a genotoxic material and that there was no evidence 
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in the r~t study of any oncogenic potential. This was a 

"single tumor finding, questionable’tumor finding in one site 

in the mouse, in one sex, only in one species at very, very 

high dose levels, 

You could argue the difference whether 3 out of 50 

really is comparable.to the 2 out of 60 or 1 out of 54, but 

we feel that difference is not biologically meaningful. 

CHAI~-’J~N KILGORE: Dr. Swenberg? 

DR. S}~NBERG: I’d like to go throggh about five 

that were made in your presentation. On the adequacy 

of the rat study, that’s a pretty weak end point that you’re 

using" to say you’ve achieved an [.~T. I think that’s open to 

some question. 

~egarding your comment on public perception of 

I’m totally sympathetic to what you’re saying, 

I think if we label everything a carcinogen, then the really 

bad actors are going to get inadequate public attention. 

DR. LONG: If you label all materials similar to the 

results we saw here as carcinogenic, ! doubt that there would 

be any if many negative studies for carcinogenicity. You can 

fin~ an incidence ~imilar to 1013 in just.abou£ .every chronic 

study that,s conducted. 

DR, S~~NBERG: On the hyperplastic lesions, a point 

Df clarification -~ maybe Don can give me this - - it was my 

inderstanding in reading the report that the Pathco PWG examine 
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all kidne~,s from the high dose and the control for the’presence 

of hyperplastic type of lesions, is’that correct? 

:,IS. GOOD~.N: Lhat’ s correct. 

DR. SWENBERG: So that in fact, we have much stronge~ 

data base than what Dr. Farber led us to believe, that we 

do in fact have an absence of any pre-neoplastic lesions. 

MS. GOOD~-L~N: I’m Dawn Goodman from Pathco, a con- 

sultant for Honsanto. One of the points I’d like to make on 

~.e ny2erplaslas, all the slides, not only the oziginal 200, 

bu~ all the kidney slides, which i believe a total of 1600 

kidney~ were looked at, and the incidence for the hyperDlasias 

in the report were only once that were found. You can see 

from looking at the report, they’re scattered amongst all of 

the groups. 

I should like to note that th~se were solitary 

lesions found in individual animals and they were not in kid- 

neys that did have tumors; all the tumors were also solitary 

lesions. 

We looked very carefully at the control and high 

dose in particular to see if there were any other lesions 

the~e that we migh~ consider to be compound rel~ted,, was there 

an increase in the nephrotoxicity or anything like that? This 

was oneof the key points the PWG considered in coming to their 

conclusion. There was no evidence of anything we might con- 

sider a nephrotoxic effect that might be related to compound 
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administr@tion. 

The chronic nephritis or "enrophathy (phonetic) 

that you do see in these animals occured in all the dose 

groups and, although we didn’t actually sit down and quantify 

it’ the general impression was it was perhaps slightly more 

severe in the controls -- a point of fact    than it was in 

the high dose animals So this was really    the lack of 

multiplicity and the lack of compound-related changes were two 

bf the key things ~.:e considered in our conclusions 
. 

DR. S~ENBERG: I think you’re absolutely right on 

that. 

The last question or point goes back tO the ~on- 

santo people and I can understand where you could easily come 

up with statements that say there is no clear evidence of 

carcinogenicity, but I’m having a real hard time understanding 

how you can say there is clear evidence of no carcinogenicity. 

Those are not the sane items. Could you expand on that a little 

VOICE: I’d just like to address that briefly and 

ask our panel to address. I think it’s a question, as Dr. 

Long pointed out, that you can argue over the statistics and 

argue over the use.of statistical techniques, bht it’s a ques- 

tion of the biological evidence. We felt the way to address 

that, to determine if there was any treatment related effect 

~as to consult a group of people. We went out to what we 

considered a very distinguished group of people with a lot of 
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.expert.ise, in.this area, and asked them to look at "it. ’ Their 

unanimous conclusion was that there ;.:as no treatment related 

effect. At some point, some decision has to be made if a grou 

of people believe there is no treatment related effect, then 

there is no evidence of carcinogenicity associated with the 

product and that’s how we make the statement. 

DR. SWENBERG: But your individual consultants didn’ 

say that there was clear evidence of no carcinogenicity, did 

~.:R. HAR:~ESS: I’m not going to put words in their 

mouth, I’ll let them answer the question, but they said there 

"was no trea ’ ’ ’ tment related effect associated with administration i 
of blyphosate to the mlce Perhaps we should ask them. 

DR, STF~iER: Dr. University of Cincinnati. 

In the first place, the kidney tumors are actually splinter 

tumor (phonetic), If you call them adenomas or carcinomas 

really doesn’t make that much difference. There was a Point 

made that we called them adenomas and others don’t call them 

carcinomast i don’t think they are .all potentially carcinomas 

and you should not’distinguish it being adenoma or carcinoma 

I think the other~thologists here. agree with me on. that. 

in regard to your question, if that i,s a biological 

as I personally said -- 

DR. SWENBERG: That wasn’t my question. My question 

is did you say that there was clear evidence of no carcinogenic 
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¯ DR. STE~.~R: I said -- I don’t remember my wording 

:: an’.:nore but i don’t think I put it ’that distinct. 

CHAi.~’,LA!~ KILGORE: Any other ~nments? 

DR. KUSCHNER: Dr. Kuschner from Stoneybrook. I 

think all the patholgosits would agree that the term adenoma 

a- , or cenoma-carclnoma is not a valid distinction, either one 

of the short names or seen in different stages, so the 1013 is 

the confirmation that we’re concerned with. 

I would say in answer to Dr. Swenb.erg’s question 

that we have certain rules as to what constitutes evidence 

for carcinogencity and in the absence of the statistical 

difference between the control incidence and the experiment 

incidence, then I would hav~ to say there was no evidence of 

carcinogenicity. 

This is suFported, 6f course, by the absence 6f’the 

pre-neoplastic changes which one usually sees in a treatment 

related effect. I think that’s pretty strong evidence for no 

carcinogenicity. 

i’m not -- I sense the subtly of your question, the 

~ifference between no evidence and evidence of no, but I must 

confess I’m unable.to apply it in this particullr situation, 

and I would say there is no evidence of carcinoqenlcity. I 

don’t believe that we have any material An which we can probabl 

say there is evidence of no carcinogenicity because I can 

ii 
lways conceive of a situation in which almost anything given 
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-- we car~’t prove that. 

DR. ST ’FZ.~’~ER :. There is a ’point if you put it in C 

that it says it is the pozsible human carcinogen. If you tak~ 

into consideration, and in response %Dyour answer too, is 

this an animal carcinogen or is this a human carcinogen? The 

answer was it is not a human carcinogen. If you take all humal 

carcinogens that you know, they are a’~l genotoxic; this ma- 

terial is not genotoxic and I think that is a very important 

~oint to take into consideration. 

I have a problem with the general question of is it 

In C it is definitely stated is this a possible 

human’carcinogen and to that, we said no. 

D~. Squires, John Hopkins. I’d like to 

respond to that probing question as well. I agree that with 

the statement Marvin made that there is no evidence of car- 

cinogenicity. I feel the conventional statistics don’t help 

me very much when dealing with these kind of figures and I 

think we have nothing left but to resort to informed biologica~ 

judgment and experience. 

Zn no way is the ~crease of two tumors in the high 

dose group over control group, lest we 5e dealing with ex- 

treme, rare tumors, tumors we’ve just never see in control 

animals, in no way does that provide adequate evidence for 

carcinogenesis in my view.    To say it does, I think inflates 

the power of an animal study far beyond its capacity. 
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If ~;e do ~.:ant to get ~:e ~.:ord clear in there, I 

would i~ke to say the weight of biological evidence clearly 

indicates this is not a compound-re!ated -- 

DR. GRISH~.I: I’d like to ask the panel, based on 

what they know of the rat study, if they consider this to be 

adequate -- 

DR. GOOD~N: NO comment. 

~IR, HARNESS: None of the panel members have[:’r@viewed 

the rat study, 

CHAi~EAN KZLGOP~: Dr. Gaylor? 

DR. GAYLOR: A quick question. Are these seen 

grossly or are they just seen microscopically? 

MR,~HARNESS: Some are seen ~icroscopically some are 

seen grossly. 

DR. ST~.D~R: Especially the largest ~umor was in 

the median level. 

CHAI~Z=%N KILGORE: Any additional questions from 

the panel? If not, I would like to give EP~ an opportunity to 

ask the representatives from Monsanto any questions they might 

have before i hope "it up to the floor. 

Y~, SAUNTERS: Steve Saunders, EPA.’ ~egardlng your 

rat study~ your dose is 6206, those are not the doses we 

reviewed in the study you submitted, I believe the proper 

doses are 3100 and 300. 
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DR. LO~.o: Initially, those were the dose levels. 

..4R. SAU~DERS: The other ’thing is the incidences of 

cytoplasr~ic vacularization, which is what they were called 

in the study report, were not considered treatment-related by 

the study pathologist. 

DR, LONG: That’s not correct. 

.~. SAUNDERS: That is correct and further, if those 

were incidences of tumors, we’d be having the same incidence 

about those very numbers you say were not tumor-ralated. 

DR. LONG: First of all, i want to clarify the 

issue again on the dosing levels. The oriqinal dose levels 

in the repeat rat study, this is the repeat of the IBT study, 

were identical for the first week 0nly to the IBT study and 

that is where the 3100 and 300 parts per million. After one 

week into the study, it was decided to switch from a parts 

per million dosing regimen to a miligram per kilogram per 

day, so it was calculated during the first week of the study~ 

and based on body weight, changes and foodconsumptlon 

EXECUTIVE COURT REPORTERS 

Confidential - Produced Subject to Protective Order 

Exhibit 5470 0088 

MONGLY01299406 

6374-88



From that point on, and this is in from the 

2 ,~! beginning, of the second week of the" sta~e, to the end, dcse 

3 

7 

8 

11 

12 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

23 

levels were maintained at the high level 30 milligrams per 

kilogram per day. you take 30 milligrams per 

kiloqram per day and you translate that into parts per 

million again, as you went through the study the parts per 

million was increasing in the diet so that you could maintain 

a constant milligrams per kilogram of body weight dosing 

re£iment. It had to increase because the animals were 

10 i! ~aining weight eating more food. 

Therefore, by about the 20th week into the study, 

the high does level was at approximately 600 parts per 

I 

million, and throu.~hout at least 80 percent of the studies, 

the dose levels exceeded by at least twofold ITT dose limits. 

MR. SAUNDERS: Well, we agree on the third unit. 

DR. LONG: In the second question, if I could 

finish up on that, I’m not clear which rod study you were 

referring to. But in the original -- 

MR. SAUNDERS: ~qo-year bioassay. 

DR. LOIJ~: In the original ITT study, it was 

definitely concluded by the study pathologist that that was 

a treatment-related effect on the liver. 

Now in the repeat study, I even pointed Out that 

the effect was not definitive and was not considered in that 

study to be a treatment related. But if you refer to 
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Dr. Dykstra’s original review of that study, and your o~,n 

a~ency memos even pointed out that there was an apparent 

increase in that effect. In the repeat rod study, he wrote 

that off saying that there were not other indications of 

anything going on in the liver, no other histopathological 

confirmation. 

But I feel if.he had compared that back to the same 

result seen in the ITT study, perhaps a different conclusion 

would have been drawn. 

CHAIRPERSON KILGORE: Dr. Farber, you have a 

question? 

DR. FARBER: 

clarifications. 

Yes. I have a number of questions or 

You infer thatI had distorted something from 

the Monstanto rebuttal submission sent into the agency on 

January 23rd in terms of the P value derived from Cbchran-Armi. 

acid that you did. Your P value was in that particular acid 

0.068. Truly, it is in excess of the P value of .05. 

But I think I clearly tried to establish that the 

differences or the argumentation that had developed in regards 

to the biostatistics, at least in regard~ t~ what your 

company has done and what our statisticians have done, centers 

around the use of a two-sided alternative. If one side of 

the alternative was used by your company, we would have 

approximately a .04 value. But I think this is argumentative. 
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think, that Dr. Gaylor has done so much more sophisticated 

analyses. 

DR. LONG: Not only is it argumentative, it still 

is incorrect the way you were           it, Dr. Farber. We 

did not use a two-sided test. We used a one-sided test. 

The difference comes in scientific value of what level the 

Cochran-Armitage statistic was and that difference 

arose from the fact that normally the Cochran-Armitage 

statistic is distributed with square distribution with data 

similar to ours where you have very low tumor incidences. 

Cochran-Armitage statistics no longer follows distribution 

anymore. 

The appropriate .test should be used what is called 

the randomization or more commonly referred to as the exact 

distribution. Now when that is done, we use the same 

Cochran-Armitage statistic as you do. I forget what the 

exact value was. But we are in a~reement on the value of 

the statistic. 

~ere we disagree is in .attaching to that level 

If "you use the exact test as opposed to the 

normal Cochran-Armitage -- or distribution, we’do come up 

with a one-sided -- not a two-sided -- but a one-sided P value 

of .06, not .04. 

DR. FARBER: 

this type of -- 

Your rebuttal document did not contain 
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DR. LONG: That’s correct. But Dr. Lacayo called~ 

me last week, and I explained it to him over the phone, and 

we even gave you references to it . 

DR. FARBER: The information that we got, perhaps, 

was distorted over the telephone, but -- 

DR. LONGz We gave you literature references. 

CHAIRPERSON K!LGORE: Can I interrupt for a moment? 

We would like to cease this presentation this morning. It’s 

12:30. So if there are any real important 

questions, I would like to have them brought up at this 

time. 

DR. GAYLOR: I need to respond. Cochran-Armitage 

test is valid down to about overall tumor two percent which 

is what we have here, four out of 200             So it is 

taken as an appropriate test. 

CHAIRPERSON KILGORE: 

DR. FARBER: I have 

CHAIRPERSON KILGORE: 

I -- Yes. 

just two -- 

Could it be very brief? 

DR. FARBER: -- more poipts. Two more points. 

You hav~ stated that no new tumors were found in 

the reanalysis; however, you have seen to have overlooked the 

fact that perhaps some of the tumors have been rediagnosed 

as carcinomas since later -- previous in the year.. 

The last point that I want to make is that in 

regards to proposed guidelines for category C material which 
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yOU put up on the board, the A item which you flashed on the 

board in terms of the statistics happen to be statistically 

significant. It’s your contention that it’s not. That is 

arguable. 

The third item, Item C, you pointed out that it’s 

your belief that these tumors are benign and not malignant, 

and that’s arguable. 

Item D in your guideline, you point out that there 

is a high variable rate or response and hysterical controls. 

We did examine the highest rate within the hysterical 

controls from bio to animals and found that level to be 

3.3 less than the six-percent incidence. 

I think that’s about all that I want to bring up. 

DR. LONG: If I could respond -- 

CHAIRPERSON KILGORE: Would you make it very brief? 

DR. LONG: Okay. The first point he brought 

about the fact that we fail to ignore the rediagnosis 

some being carcinomas, I think it’s already been clarified 

by this panel here that when in the kidney the diagnosis of 

adenoma versus carcinoma is very arbitrary. When one is 

trying to make an assessment of whether ~r ~ot it is 

treatment-related or statistically significant or whatever, 

the important thing to do is to combine adenomas and 

carcinomas and look at the overall tumor incidence. That’s 

what was recommended by all of our experts. That’s what was 
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eriginally done in the study, and when you look at the data 

that way, there is no evidence of any difference in our 

opinion. 

Now whether you want to again argue statistics, we 

could argue it out all day. They disagree with us, andwe 

disagree with their position; however, again, if you come 

back to all the other biological evidence, strain or another 

species, another sex, it was only one isolated tumor type, 

no multiplicity of tumors, no genouoxicity,, all of those 

factors we would argue that there is no indication. 

CHAIRPERSON KILGORE: Okay. I would really like 

to take this opportunity to cease the questions and thank 

the Monsanto representatives for their presenting the 

material. But I would like them to stay for a moment since 

there seems to be a very few number of seats in the audience. 

We will ask for any comments from the floor to come forward 

and make their comments on the microphone. 

There are no con~nents from the floor at all? 

I would like to announce that tomorrow morning 

immediately after’we convene, I will attempt to sttmmarize the 

panel’s position on this subject and all’suSjects discussed 

today. 

Therefore, I would like to adjourn the morning 

meeting, and we will return at 1:45. 
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(Whereupon, at 12:30 p.m., the hearinq was recessed 

to reconvene at 1:45 p.m., this same day, Tuesday, 

llth, 1986.) 
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An official website of the United States government.

Glyphosate

Related Information

Read EPA's press release on glyphosate and California Proposition 65
Letter to glyphosate registrants on California Proposition 65
EPA Releases Draft Risk Assessments for Glyphosate
Draft Human Health and Ecological Risk Assessments for Glyphosate
Registration of Enlist Duo

Glyphosate is a widely used herbicide that controls broadleaf weeds and grasses. It has been registered as a pesticide
in the U.S. since 1974. Since glyphosate’s first registration, EPA has reviewed and reassessed its safety and uses,
including undergoing registration review, a program that re-evaluates each registered pesticide on a 15-year cycle.

In January 2020, after receiving and considering public comments on the glyphosate proposed interim decision, EPA
released the interim decision for registration review. As part of this action, EPA continues to find that there are no
risks of concern to human health when glyphosate is used in accordance with its current label. EPA also found that
glyphosate is unlikely to be a human carcinogen. EPA is requiring management measures to help farmers target
pesticide sprays to intended pests, protect pollinators, and reduce the problem of weeds becoming resistant to
glyphosate.

Read the glyphosate interim decision. 

Learn more about glyphosate:

Basic information on uses
Human health
Food safety
Ecological health
EPA actions and regulatory history
Additional information

Basic Information on Uses 

Glyphosate targets a broad range of weeds and is important in the production of fruits, vegetables, nuts, and
glyphosate-resistant field crops such as corn and soybean. It is effective at managing invasive and noxious weeds. In
addition, glyphosate breaks down in the environment, can be used for no-till and low-till farming which can reduce
soil erosion, and is useful for integrated pest management.
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Products containing glyphosate are sold in various formulations, including as liquid concentrate, solid, and ready-to-
use liquid. Glyphosate is used in products such as Roundup® to control weeds in both agricultural and non-
agricultural settings. Glyphosate can be applied in agricultural, residential and commercial settings using a wide range
of application methods, including aerial sprays, ground broadcast sprayers of various types, shielded and hooded
sprayers, wiper applicators, sponge bars, injection systems, and controlled droplet applicators.

Agricultural uses include corn, cotton, canola, soybean, sugar beet, alfalfa, berry crops, brassica vegetables, bulb
vegetables, fruiting vegetables, leafy vegetables, legume vegetables, cucurbit vegetables, root tuber vegetables, cereal
grains, grain sorghum, citrus crops, fallow, herbs and spices, orchards, tropical and subtropical fruits, stone fruits,
pome fruits, nuts, vine crops, oilseed crops, and sugarcane.

Nonagricultural uses include conservation land, pastures, rangeland, aquatic areas, forests, turf grass, residential areas,
non-food tree crops (e.g., pine, poplar, christmas trees), rights of way, commercial areas, paved areas, spot treatments,
ornamentals, parks, and wildlife management areas.

Human Health

EPA scientists performed an independent evaluation of available data for glyphosate and found:

No risks of concern to human health from current uses of glyphosate. Glyphosate products used according
to label directions do not result in risks to children or adults. 
 
No indication that children are more sensitive to glyphosate. After evaluating numerous studies from a
variety of sources, the Agency found no indication that children are more sensitive to glyphosate from in utero
or post-natal exposure. As part of the human health risk assessment, the Agency evaluated all populations,
including infants, children and women of child-bearing age, and found no risks of concern from ingesting food
with glyphosate residues. EPA also found no risks of concern for children entering or playing on residential
areas treated with glyphosate. 
 
No evidence that glyphosate causes cancer in humans. The Agency concluded that glyphosate is not likely to
be carcinogenic to humans. EPA considered a significantly more extensive and relevant dataset than the
International Agency on the Research for Cancer (IARC). EPA’s database includes studies submitted to support
registration of glyphosate and studies EPA identified in the open literature.  

EPA considered a significantly more extensive and relevant dataset than the International Agency on the
Research for Cancer (IARC). EPA’s database includes studies submitted to support registration of glyphosate
and studies EPA identified in the open literature. For instance, IARC only considered eight animal
carcinogenicity studies while EPA used 15 acceptable carcinogenicity studies. EPA does not agree with IARC’s
conclusion that glyphosate is “probably carcinogenic to humans.” 

EPA’s cancer classification is consistent with other international expert panels and regulatory authorities,
including the Canadian Pest Management Regulatory Agency, Australian Pesticide and Veterinary Medicines
Authority, European Food Safety Authority, European Chemicals Agency, German Federal Institute for
Occupational Safety and Health, New Zealand Environmental Protection Authority, and the Food Safety
Commission of Japan and the Joint Food and Agriculture Organization/World Health Organization
(FAO/WHO) Meeting on Pesticide Residues (JMPR). 

For more information, read the Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential.

No indication that glyphosate is an endocrine disruptor. Glyphosate has undergone Tier I screening under
EPA’s Endocrine Disruptor Screening Program. Based on all available information, EPA concluded, using a
weight-of-evidence approach, that the existing data do not indicate that glyphosate has the potential to interact
with the estrogen, androgen or thyroid signaling pathways. The screening program did not indicate the need for
additional testing for glyphosate.
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Food Safety

Residues of glyphosate on any food or feed item are safe for consumers if they comply with the established
tolerances. Before allowing the use of a pesticide on food crops, EPA sets a tolerance or limit on how much pesticide
residue can legally remain on food and feed products, or commodities. The complete listing of tolerances for
glyphosate can be found in 40 CFR § 180.364. If residues are found above the established tolerance level, the
commodity will be subject to seizure by the government. The presence of a detectible pesticide residue does not mean
the residue is at an unsafe level.

Due to its widespread use, trace amounts of glyphosate residues may be found in various fresh fruits, vegetables,
cereals, and other food and beverage commodities. However, these trace amounts are not of concern for the consumer.

EPA conducted a highly conservative dietary risk assessment for glyphosate that evaluated all populations, including
infants, children, and women of child-bearing age. EPA assumed that 100 percent of all registered crops were treated
with glyphosate, that residues were at the tolerance level for each crop, and that residues in drinking water were from
direct application of glyphosate to water. These assumptions would lead to much higher estimated levels of exposure
than would be expected to occur with actual use. The resulting conservative estimates of dietary exposure were not of
concern.

Ecological Health

The ecological risks identified in EPA’s ecological risk assessment included potential risk to terrestrial and aquatic
plants and birds, and low toxicity to honeybees. To address these risks,   EPA required spray drift management labeling
to reduce off-target spray drift and protect non-target plants and wildlife. Learn more about these restrictions in the
glyphosate interim decision.

EPA is committed to protecting pollinators, including the monarch butterfly, from pesticide exposure. As with all
other herbicides, EPA is requiring registrants to updated the label language for these pesticides to raise awareness of
their potential effects to pollinator habitat and direct users to instructions on minimizing spray drift. EPA’s strategy to
protect the monarch butterfly also includes collaborating with federal, state, and other stakeholders on conservation
efforts and promoting best management and integrated pest management practices to reduce spray drift and help
preserve pollinator habitat. Read more about what EPA is doing to protect the monarch butterfly. 

EPA Actions and Regulatory History 

Glyphosate was first registered in 1974.

EPA initiated registration review for glyphosate in 2009. In 2010, the Agency required the pesticide registrants to
conduct additional studies to support updated human health and ecological risk assessments. EPA collaborated with
Canada’s Pest Management Regulatory Agency to share information for risk assessment.

EPA required a substantial amount of data to be collected and submitted for pesticide registration and registration
review, including studies that address product chemistry, product performance, hazard to humans and domestic
animals,  hazard to non-target plants and wildlife, post-application exposure, applicator exposure, pesticide spray
drifts, environmental fate, and residue chemistry.  The studies submitted by pesticide producers were required to
follow rigorous guidelines. EPA also reviewed numerous glyphosate studies published in the open literature.

In 2015, EPA reexamined the carcinogenic potential of glyphosate. The Agency performed an in-depth review of the
glyphosate cancer database, including data from epidemiological, animal carcinogenicity, and genotoxicity studies. In
December 2016, as part of registration review, EPA consulted the Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA) Scientific Advisory Panel (SAP).

Meeting Materials and Final Report of the 2016 Glyphosate FIFRA SAP
EPA’s Response to the Final Report of FIFRA SAP
Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential
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In December 2017, EPA published the glyphosate human health and ecological risk assessments for public comment.

Glyphosate Human Health Risk Assessment
Glyphosate Ecological Risk Assessment
Systematic review of the Open Literature, Drinking Water Assessment, Dietary Exposure Analysis and other
supporting documents

In April 2019, EPA released the glyphosate proposed interim decision. After reviewing public comments on the
proposed interim decision, EPA released the glyphosate interim decision in January 2020. The interim
decision required management measures on glyphosate release height, wind speed and droplet size to address
pesticide spray drift. It also required measures to prevent or reduce weed-resistance, which includes giving farmers
better information on mode of action, the need for scouting, and how to report potential weed resistance issues, to
maintain glyphosate as a tool for growers.

Glyphosate interim decision
Glyphosate proposed interim decision
Glyphosate response to proposed interim decision public comments

EPA anticipates completing a draft biological evaluation for glyphosate by Fall 2020 for public comment. Final
endangered species determinations are anticipated in 2021.

 

Additional Information 

Chemical Search (EPA risk assessments, decisions, and other documents)
Glyphosate General NPIC Fact Sheet EXIT
Glyphosate Registration Review Docket # EPA-HQ-OPP-2009-0361

LAST UPDATED ON MARCH 13, 2021
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